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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Cente¢he lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedasst collection
of aeronautical and space science STl in the
world. The Program Office is also NASA's
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

¢ CONTRACTOR REPOH. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

¢ CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

e Access the NASA STI Program Home Page at

http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

Scientificand Bchnical Aeospace Reports (8R)is anelectronic abstract journal, listing citations

with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

* NASA, NASA contractor, and NASA grantee reports;

* Reports issued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Translations in report form;

* NASA-owned patents and patent applications

« Other U.S. Government agency and foreign patents and patent applications
« Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from thASA Thesaurugrms associated and listed with each document.

STARsubject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energydevelopment, conservation, oceanogragimyironmental protection, urban transportation,

and other topics of high national priority are also covered.

Abstracts inSTARare categorized by 10 major subject divisions that are divided further into 76
specificsubject categories. The subject divisions and categories are listedabtbef Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isSS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cédn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. ) For Internet access B-SCAN useany of the
Time y ‘ple following addresses:
Flext lete - |
mp (4 | http./_/WWW.stl.nasa.gov
Co FREE . ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gaweave the subject line blank aedter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaétp@sti.nasa.gov
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,
you can still receive these vital announcements through

your E-SCANsubscription. Justubscribe SCAN-AEROMED /Vew
in the message area of your e-malligtserve@sti.nasa.gav Fedl
Urers
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Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select a division title to view the
category-level Table of Contents.

A. Aeronautics H. Physics

B. Astronautics |. Social Sciences
C. Chemistry and Materials J. Space Sciences
D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available oM may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text stringu ¥hay also select either of the two indexes
provided for searching ddASA Thesaurusubject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSehnical Report Server),

and availability and pricing information for cited documents.



Subject Categories of the Division A. Aeronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

01
02

03

04

05

06

07

08

09

Aeronautics (General) 1

Aerodynamics 2

Includesaerodynamics of bodies, combinations, wings, rotors, and control surfaces; and in
ternalflow in ducts and turbomachineryor related information, see al34 Fluid Mechan
ics and Heat Transfer.

Air Transportation and Safety 4
Includespassengeand cago air transport operations; and aircraft accidents. For related in
formation,see alsd 6 Space rAnsportationand85 Urban Echnology and fansportation.
Aircraft Communications and Navigation 6

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information, sed alSpace Commu-
nications, Spacecraft Communications, Command and Traekid§2 Communications
Radar.

Aircraft Design, T esting and Performance 8

Includes aircraft simulation technology. For related information, seel&8Is$pacecraft
Design,Testing and Performanand39 Structural Mechanicg-or land transportation ve
hicles,see85 Urban Technology and Transportation

Aircraft Instrumentation 13
Includescockpit and cabin display devices; and flight instruments. For related information,
see alsd 9 Spacecraft Instrumentati@nd35 Instrumentation and Photography.

Aircraft Propulsion and Power 13

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft. For related information, see
also20 Spacecraft FRipulsion and Powef8 Piopellants and FueJsand44 Enegy Produc-

tion and Conversion

Aircraft Stability and Control 15
Includesaircraft handling qualities; piloting; flight controls; and autopilots. For related in
formation,see als®5 Aircraft Design, Testing and Performance

Research and Support Facilities (Air) 17

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shocktubes; and aircraft engine test stands.retated information, see aléd Ground Sup
port Systems and Facilities (Space).



Subject Categories of the Division B. Astronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

12

13

14

15

16

17

18

19

20

Astronautics (General) 18
For extraterrestrial exploration, s@& Lunar and Planetary Exploration

Astrodynamics N.A.
Includes powered and free-flight trajectories; and orbital and launching dynamics.

Ground Support Systems and Facilities (Space) N.A.

Includes launch complexes, research and production facilities; ground support equipment,
e.g.,mobile transporters; and simulatdfer related informationsee also 09 Resedr and
Support Facilities (Air)

Launch Vehicles and Space Vehicles 19
Includes boosters; operating problems of launch/space vehicle systems; and reusable ve-
hicles. For related information, see albSpacecraft Propulsion and Power

Space Transportation 19

Includespassenger and ggr space transportation, e ghuttle operations; and space rescue
techniquesFor related information, see al88 Air Transportation and Safegnd18 Space
craft Design, €sting and Performancé&or space suits, s&é4 Man/Systemethnologyand
Life Support

Space Communications, Spacecraft Communications, Command

and Tracking 20

Includestelemetry; space communication networks; astronavigation and guidance; and ra
dio blackout. For related information, see agoAircraft Communications and Navigation
and32 Communications and Radar

Spacecraft Design, T esting and Performance 21

Includessatellites; space platforms; space stations; spacecraft systems and components such
as thermal and environmental controls; and attitude controls. For life support systems, see
54 Man/System Technology and Life Supgdéot related information, sedso05 Aircraft
Design,Testing and Performan¢89 Structural Mechanics, and 16 SpacanEportation

Spacecraft Instrumentation N.A.

For related information, see al®6 Aircraft Instrumentatiomnd35 Instrumentation and
Photography

Spacecraft Propulsion and Power 22

Includesmain propulsion systems and components, e.g., rocket engines; and spacecraft aux
iliary power sources. For related information, see @kdircraft Propulsion and Powger

28 Propellants and Fuelg4 Energy Production and Conversjandl5 Launch Vehicles

and Space Vehicles



Subject Categories of the Division C. Chemistry and
Materials

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry

23  Chemistry and Materials (General) 25

24  Composite Materials 26

Includes physical, chemical, and mechanical properties of laminates and other composite
materials. For ceramic materials sgeNonmetallic Materials

25 Inorganic and Physical Chemistry 31

Includeschemical analysis, e.g., chromatography; combustion theory; electrochemistry; and
photochemistry. For related information see af§o Thermodynamics and Statistical

Physics

26 Metallic Materials 47
Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and
metallurgy.

27 Nonmetallic Materials 57

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants,
polymers.textiles, adhesives, and ceramic materials. For composite materiak Geea
posite Materials.

28 Propellants and Fuels 79

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures;
and aircraft fuels. For related information see @8dAircraft Propulsion and Power, 20
Spacecraft Propulsion and Pow@nd44 Energy Production and Conversion

29 Materials Processing 81

Includes space-based development of products and processes for commercial application.
For biological materials ségb Space Biology.



Subject Categories of the Division D. Engineering

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

31 Engineering (General) 82
Includesvacuum technology; control engineering; display engineering; cryogenics; and fire
prevention.

32 Communications and Radar 88

Includesradar; land and global communications; communications theory; and optical com
municationsFor related information see al8d Aircraft Communications and Navigation
and17 Space Communications, Spacectatnmunications, Command ancdking For
search and rescue see 03 Air Transportation and SafetypeBpbce Transportation

33 Electronics and Electrical Engineering 108

Includestestequipment and maintainability; components, e.g., tunnel diodes and transistors;
microminiaturization; and integrated circuitRor related information see al6@ Computer
Operations and Hardwarand76 Solid-State Physics

34  Fluid Mechanics and Heat T ransfer 122

Includesboundary layers; hydrodynamics; fluidics; massisfer and ablation cooling. For
related information see algi? Aerodynamiceand 77 Thermodynamics and Statistical
Physics.

35 Instrumentation and Photography 133

Includesremote sensors; measuring instruments and gauges; detectors; cameras and photo
graphic supplies; and holography. For aerial photograph¢3&arth Resources and Re-
moteSensingFor related information see al86 Aircraft Instrumentatiormand19 Spacecraft
Instrumentation

36 Lasers and Masers 135

Includes parametric amplifiers. For related information see7éiseolid-State Physics

37 Mechanical Engineering 138
Includes auxiliary systems (nonpower); machine elements and processes; and mechanical
equipment.

38 Quality Assurance and Reliability 145

Includes product sampling procedures and techniques; and quality control.

39 Structural Mechanics 149

Includesstructural element design and weight analysis; fatigue; and thermal stress. For ap
plicationssee05 Aircraft Design, €sting and Performancand18 Spacecraft Designe$t-
ing and Performance



Subject Categories of the Division E. Geosciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

42

43

44

45

46

47

48

Geosciences (General) 155

Earth Resources and Remote Sensing 156

Includesremote sensing of earth resources by aircraft and spacecraft; photogrammetry; and
aerial photography. For instrumentation 88dnstrumentation and Photography

Energy Production and Conversion 184

Includesspecificenegy conversion systems, e.g., fuel cells; global sources ajgrgeo
physicalconversion; and windpowefor related information see al@@ Aircraft Propulsion
and Power20 Spacecraft Propulsion and Powand28 Propellants and Fuels

Environment Pollution 188
Includes atmospheric, noise, thermal, and water pollution.

Geophysics 219

Includes aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric
physics; and geomagnetism. For space radiatio@3&pace Radiation

Meteorology and Climatology 224
Includes weather forecasting and modification.
Oceanography 228

Includesbiological, dynamic, and physical oceanography; and marine resources. For related
informationsee als@3 Earth Resources and Remote Sensing



Subject Categories of the Division F. Life Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

51 Life Sciences (General) 234

52  Aerospace Medicine 238

Includesphysiological factors; biological fefcts of radiation; and fcts ofweightlessness
on man and animals.

53 Behavioral Sciences N.A.

Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 243

Includeshuman engineering; biotechnology; and space suits and protective clothing. For re
lated information see alské Space Transportation.

55 Space Biology N.A.

Includes exobiology; planetary biology; and extraterrestrial life.



Subject Categories of the Division G. Mathematical
and Computer Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry
59 Mathematical and Computer Sciences (General) 246

60 Computer Operations and Hardware 246

Includes hardware for computer graphics, firmware, and data processing. For components
see33 Electronics and Electrical Engineering

61 Computer Programming and Software 252
Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/
CAM.

62 Computer Systems 272

Includes computer networks and special application computer systems.

63 Cybernetics 277

Includesfeedback and control thegmyrtificial intelligence, robotics and expert systems. For
related information see al&@d Man/System Technology and Life Support.

64 Numerical Analysis 281
Includes iteration, difference equations, and numerical approximation.
65  Statistics and Probability 288

Includes data sampling and smoothing; Monte Carlo method; and stochastic processes.

66 Systems Analysis 289

Includes mathematical modeling; network analysis; and operations research.

67 Theoretical Mathematics 291

Includes topology and number theory.



Subject Categories of the Division H. Physics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

70

71

12

73

74

75

76

77

Physics (General) 292

For precision time and time interval (PTTI) e Instrumentation and Photographipr
geophysics, astrophysics or solar physics4€e€&eophysics, 90 Astrophysios 92 Solar
Physics

Acoustics 292

Includes sound generation, transmission, and attenuation. For noise polluédénESsae-
ronment Pollution.

Atomic and Molecular Physics 294

Includes atomic structure, electron properties, and molecular spectra.

Nuclear and High-Energy Physics 297

Includes elementary and nuclear particles; and reactor theory. For space radia®®n see
Space Radiation.

Optics 297

Includes light phenomena and optical devices. For lase@6skeasers and Masers

Plasma Physics 300

Includesmagnetohydrodynamics and plasma fusion. For ionospheric plasm#t Gee
physicsFor space plasmas s@@ Astrophysics

Solid-State Physics 303

Includes superconductivity. For related information see Z8sBlectronics and Electrical
Engineeringand36 Lasers and Masers

Thermodynamics and Statistical Physics 308

Includesquantum mechanics; theoretical physics; and Bose and Betistics. For related
informationsee als@5 Inolganic and Physical Chemistand34 Fluid Mechanics and Heat
Transfer.



Subject Categories of the Division I. Social Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

80 Social Sciences (General) 310

Includes educational matters.

81 Administration and Management 311

Includes management planning and research.

82 Documentation and Information Science 316

Includesinformation management; informatigtorage and retrieval technology; technical
writing; graphic artsand micrographyFor computer documentation s&k Computer Ry-
gramming and Software

83 Economics and Cost Analysis 325

Includes cost effectiveness studies.

84 Law, Political Science and Space Policy 326

Includes NASA appropriation hearings; aviation law; space law and policy; international
law; international cooperation; and patent policy.

85 Urban Technology and Transportation 326

Includesapplications of space technology to urban problems; technology traestanple
gy assessment; and surface and mass transportation. For related informa@i8nAsee
Transportation and Safety, 16 Space Transportatamd 44 Energy Production and
Conversion.



Subject Categories of the Division J. Space Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

88 Space Sciences (General) N.A.

89  Astronomy N.A.
Includes radio, gamma-ray, and infrared astronomy; and astrometry.

90 Astrophysics 328

Includescosmology; celestiahechanics; space plasmas; and interstellar and interplanetary
gases and dust. For related information see7digelasma Physics

91 Lunar and Planetary Exploration 329

Includesplanetology; and manned and unmanned flights. For spacecraft design or space sta
tionsseel8 Spacecraft Design, Testing and Performance

92 Solar Physics 330

Includessolar activity solar flares, solar radiation and sunspots. For related information see
also93 Space Radiation.

93 Space Radiation 330

Includescosmic radiation; and inner and outer eartadiation belts. For biologicalfetts
of radiation seeb2 Aerospace Medicind-or theory se&3 Nuclear and High-Energy
Physics.



Subject Categories of the Division K. General

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

99

General 331

Includes aeronautical, astronautical, and space science related histories, biographies, and
pertinent reports too broad for categorization; histories or broad overviews of NASA
programs.



Document Avallability Information

The mission of the NASA Scientifiand Bchnical (STI) Program @¢e is to quickly efiiciently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advancepy money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.



The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft flir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.

Avail:  HMSO. Publications of Her Majesty’Stationery Qice are sold in the U.S. Bgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.



Avail:

Avail:

Avail:

Avail:

Avail;

Avail;

NASA Public Document Rooms. Documentsisdicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Cfice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaitesl

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ampdssédle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fir wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center - MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, MI 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
A0l $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-A17 49.00 98.00
A18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The $1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980013135Louisiana State UnivDept. of Electrical and Computer EngineeriBgton Rouge, LA USA
Modeling and Control of Uncertain Systems with Applications to Air Foce Problems Final Report 1 Sep. 1994 - 31 Aug.
1997
Gu, Guo-Xiang, Louisiana State UniWSA; Aug. 1997; 26p; In English
Contract(s)/Grant(s): F49620-94-1-0415
Report No.(s): AD-A332660; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
The paper addresses modeling and control of uncertain systems with applications to Air Force problems.
Derived from text
Contmwl Theory;Control Stability

19980016306National Materials Advisory BoariVashington, DC USA
New Materials for Next-Generation Commecial Transports
1996; 94p; In English
Report No.(s): PB96-181680; NMAB-476; Copyrighaled; Avail: CASI; A05, Hardcopy; A01, Microfiche

Themajor objective of the study was to identify issues related to the introduction of new matetitle gect that advanced
materialswill have on the durability and technical risk of future caiilcraft throughout their service life. The report presents new
materials and structural concepts that are likely to be incorporated into next-generation commercial aircraft and the factors
influencingapplication decisions.
NTIS
Aircraft Construction MaterialsResearh and Developmen€ommetial Aircraft; Transport Aicraft

19980016374Federal Aviation AdministratiginVashington, DC USA
Federal Aviation Regulations. Part 43, Maintenance, Reventive Maintenance, Rebuilding and Alteration. Change 2
May 31, 1996; 19p; In English
Report No.(s): PB96-194022; No Copyrighyjall: CASI; A03, Hardcopy; A01, Microfiche
This change incorporates two amendments: Amendment 43-35, Revision of Authority Citations, effective December 28,
1995,and Amendment 43-36, Revisions to Maintenance and Preventive Maintenancsféuilee May 31, 1996. Amendment
43-36revises Sections 43.3, 43.7(d), and 4@} and adds (c)(31) and (c)(32) to Appendix A.
NTIS
Regulations; Maintenancéemspace ¥hicles;Prevention

1998001657 1Advisory Group for Aerospace Research and Developrientilly-SurSeine, France

Future Aerospace Echnology in the Service of the Alliance, Mume 2, Mission SystemsdchnologiesLes Technologies
Aeronautiqueset Spatialeslu Futur au Service de lAlliance Atlantique, Volume 2 Les chnologies des Systemes de €on

duite de Mission

FutureAerospace @chnology in the Service of tifdliance; Dec. 1997; 184p; In English; In French; The AGARD Symposium

on 'Future Aerospace Technology in the Service of the Alliance’, 14-17 Apr. 1997, Palaiseau, France; Also announced as
19980016572hrough 19980016587

ReportNo.(s): AGARD-CP-600-91-2; ISBN 92-836-0048-7; Copyright &Wed; Avail: CASI; A09, Hardcopy; A02, Microfiche



Advancesdn sensing and information processing/distribution technologies will enable highly innovative system concepts for
achieving unprecedented improvements in military mission capabilities. Assessing those major teeluivalocgss, the sympo
siumwas structured in five sessions hosting twenty four papers: (1) Mission management concepts, introducing the subject, pre
sentingtechnological requirements and givingamsexample the unmanned tactical aircraft; (2) Sensors and electronic warfare,
showinghow emeging Radio Frequencgnd Electro-Optics technologies are able feramproved situational awareness, but
may also defeat apparently reliable weapons; (3) Information and communications systems, stres$augivieeoéfnding most
likely to occur between market driven and specific military developments, as well as the need to acttmibaftiespace envi
ronment; (4) Information fusion and mission systems integration, demonstrating among others how data fusion which is required
for matching the information rate to theman, will result in drastically improving its accuracy and reliability; and (5) System
simulation,emphasizing the major role of simulation technologiesést-efective design of new military systems, evaluation
of existing ones, training of operators, and paving the way to the concept of synthetic environments. Basefingnastheap
idly evolvingtechnologies, the presenters built a vision of future weapon systems capable of operating in a diverse range of hostile
environmentsynder all weather conditions, and during day or night. Furthermore, autonomous situation appreciation,capability
reliablecommunication channels and real-tidexision aids were discussed, which will drastically reduce the operators’ reaction
time and prevent overload in a highdet and threat density environment. The fruitful interaction with the audience confirmed
theunique opportunity déred bythis classified symposium to bring together experts working in the relevant sciences as well as
theuser communityand dfiliated either with academia, industigovernment @anisations, or military services.

Author

Mission Planning; Weapon Systems; Conferences; Electronic Warfare; Military Operations; Systems Engineering; Atrtificial
Intelligence; Decision Making; Pattern Recognition; Global Positioning System; Telecommunication; Aircraft Detection;
Avionics

02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.
For related information see also 34 Fluid Mechanics and Heat Transfer.

19980013923Naval Postgraduate SchpMonterey CA USA
Aerodynamic Analysis of a Modified, Pylon-Mounted JSOW/CAM Using Multi-Grid CFD Methods
Pomerantz, Boaz, Naval Postgraduate School, USA; M&7; 168p; In English
Report No.(s): AD-A331636; No CopyrightyaAil: CASI; A08, Hardcopy; A02, Microfiche

ComputationaFluid Dynamics (CFD) has becomerajor tool in aerodynamic analysis throughout the aerospace industries,
complementary to traditionahethods such as wind tunnel testing, and analytical calculations. In this research, an attempt was
made to integrate the Similarity and Area Rules with CFD methods. Both tools, the Similarity/Area Rule and CFD are used to
derivethe characteristics of complicated aerodynamic shapes in the transonic Mach number regime. It was found that-the Similar
ity Rule can only be verified qualitativel@n the other hand, the Area Rule can be morapletely verified. The aim was to find
waysto minimize the drag of the training configurations of thetdiGround (A/G) weapon, Joint-Stanéid¥eapon(JSOW),
in its Captive-AirTraining-Missile (CA'M) configuration. by analyzing the combination of M\ and Pylon, it was found that
the drag of this configuration depends on the average slope of the area cross-section distribution of the Hite®@B&ytools
usedwere a state-of-the-agtid generation code, GRIDGEN, and a multi-grid integration code, PEGSUS; the configurations were
run with the OVERFLOW solver using Eujeas well as NavieBtokes solutions. For drag optimization, Euler solutions gilee
guateresults, the need for NS solution can be restricted to more intensity viscous analysis.
DTIC
Computational Fluid Dynamics; Aedynamic Characteristicfesign AnalysisMach Number; Drag; Education; Aerospace
Industry

19980015109NASA Ames Research Centéoffett Field, CA USA

Development of High Speed Interfeometry Imaging and Analysis Techniques for Compessible Dynamic Stall
Chandrasekhard). S., Naval Postgraduate School, USA; ClariV., NASA Ames Research Cent&lSA; Wider, M. C., MCAT
Inst.,USA; Sep. 1997, 13p

Contract(s)/Grant(s): ARO-MIPR-133-94

ReportNo.(s): AD-A332283; NASA/TM-97-206787; NAS 1.26:206787; ARO-32480-10-EG; No Copyrightt: £ASI; A03,
Hardcopy;A01, Microfiche



The developmenbf a high speed, phase locked, real time, poifiedifion interferometry system for quantitative imaging
of unsteady separated flows is described. The system enables recording of up to 224 interferograms of thetallyfiamimver
anoscillating airfoil using a drum camera at rates of up to 40 KHz, controlled by custom designed electronic interlocking circuitry
Severathousand interferograms of the flow have been obtained using this system. A comprehensive image analysis package has
beendeveloped for automatic processing of this large number of images. The software has been specifically tuned to address the
specialcharacteristics of airfoil flow interferograms. Examples of images obtained using the standard and the high speed interfer
ometrytechniques are presented along with a demonstration of the image prooassirgs ability to resolve the fine details
presenin these images.
DTIC
Compressiblélow; Image Pocessingflow Msualization;Unsteady FlowAemdynamic Stallinglmage Analysisinterferome-
try; Real Tme OperationSeparated Flow

19980015746NERAC, Inc, Tolland, CT USA
Parachutes. (Latest citations fom the U.S. Patent Bibliographic File with Exemplary Claims)
Jan. 1996; In English
Report No.(s): PB96-859509; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations of selected patents concerning design, fabrication, and testing of parachutes and deceler
atingdevices that use aerodynamic drag. Designs for the castmoyds, and hardware, and operating components, including
canopy opening, actuators, staging, reefing, maneuvering, and separation and release mechanisms, are reviewed. Application
include deployment from aircraft for escape or air drop missions, aerial delivery of equipment and munitions, and recovery of
drones(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Parachutes

19980016543NASA Lewis Research Centé&leveland, OH USA
Experimental Evaluation of the Penalty Associated Wh Micr o-Blowing for Reducing Skin Friction
Hwang,Danny P, NASA Lewis Research Cent&iSA; BiesiadnyTom J., NASA Lewis Research CentdiSA; Dec. 1997; 12p;
In English; 36th; Aerospace Science, 12-15 Jan. 1998, Reno, NV, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Contract(s)/Grant(s): FOP 274-00-00
ReportNo.(s): NASA-TM-113174; NAS 1.15:13174; AIAA Papei97-0677; E-10938; No CopyrightyAil: CASI; A03, Hard
copy;A01, Microfiche

A micro-blowing technique (MBT) experiment was conducted in the Advanced Nozzle and Engine Compesidrasillty
atthe NASA Lewis Research Cent&he objectives of the test were to evaluate the pressure-drag penalty associated with the MBT
andto provide additional information about the porous plates used for micro-blowing. The results showed 18gtlates tested
couldreduce the total drag (skin-friction drag plus pressure drag) below a solid flat plate value. The results of this experiment and
prior data showed thattatal drag reduction below a solid flat plate value was possible. More tests are needed to find an optimal
MBT skin and to find a technique to reduce pressure drag.
Author
Skin Friction;Friction ReductionPrag Reduction

19980016567Florida State Uniy Dept. of Mechanical Engineeringallahassee, FL USA
Thrust-Induced Effects on a Pitching-Up Delta Vihg Flow Field: Control of Stalled Wings Final Report 1 Sep. 1994 - 31
Aug. 1995
VanDommelen, L., Florida State UniWSA; Nov 22, 1995; 5p; In English
Contract(s)/Grant(s): F49620-93-1-0568
ReportNo.(s):AD-A329654; FMRL-TR95-2; AFOSR-TR-97-0416; No Copyrightjall: CASI; A01, Hardcopy; A01, Micro
fiche
Neuralnetwork procedures were explored with the objectives to control a delta wing in the non-linear domain. Results show
thatneural networks are well suited to represent non-linear computed lift and pressure forces on delta wingsprdinhedel



theflare maneuversuggests that neural network controllers can perform well for non-linear systems provided that suitable input
andtraining data are provided to it.

DTIC

Neural NetsAerodynamic StallingDelta Wings; Lift

19980016874Japan Atomic Engy Research InstTokyo, Japan
A conceptual design of multidisciplinary-integrated CFD simulation on parallel computers
Onishi,Ryoichi, Japan Atomic Engy Research Inst., Japan; Ohtakdshi, Japan Atomic Ergr Research Inst., Japan; Kimura,
Toshiya,Japan Atomic Engy Research Inst., Japan; NA®96; 63p; In Japanese
ReportNo.(s): JAERI-Data/Code-96-031; DE97-736281; No Copyrigh&ilAlssuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

A design of a parallel aeroelastic code for airdraéigrated simulations is conducted. The method for integrating aerodynam
ics and structural dynamics software on parallel compigetsvised by using the Euler/Navigtokes equations coupled with
wing-boxfinite element structures. A synthesis of modern airceaftiires the optimizations of aerodynamics, structures, con
trols, operabilities, or other design disciplines, and the R anddBtgto implement Multidisciplinarpesign Optimization envi
ronments using high performance computers are made especially among the U.S. aerospace industries. This report describes
Multiple Program Multiple Data (MPMD) parallelization of aerodynamics and structural dynamics codes with a dynamic
deformationgrid. A three-dimensional computation of a flowfield with dynamic deformation caused by a structural deformation
is performed, and a pressure data calculated is used for a computation of the structural deformation which is input again to a fluid
dynamicscode. This process is repeated exchanging the computed data of pressures and defoetvegiem$lowfield grids
and structural elements. It enables to simulate the structure movements which take into account of the interaction of fluid and
structure. The conceptual design for achieving the aforementioned various functions is reported. Also the future extensions to
incorporatecontrol systems, which enable to simulate a realistic aircraft configuration to be a major tool for Aircraft Integrated
Simulation,are investigated.
DOE
Computerizedimulation;Aircraft ConfigurationsMultidisciplinary Design OptimizatiorParallel ComputersNavier-Stokes
Equation; Aircraft Design; Euler Equations of Motion; Computational Fluid Dynamics; Aeroelasticity; Dynamic Structural
Analysis;Finite Element MethodAircraft Structues; Aerodynamics

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents. For related information see also 16 Space Transporta-
tion and 85 Urban Technology and Transportation.

19980014450Embry-Riddle Aeronautical UnivDaytona Beach, FL USA
General Aviation Night Fatal Accidents Final Report Jan. 1985 - Dec. 1994
Jomgensen, Richard J., Embry-Riddle Aeronautical UniNsA; Sep. 1997; 47p; In English
Report No.(s): AD-A330954; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The purpose of this research was to ascertain whether a significantly disproportionate number of general aviation fatal aircraft
accidentoccur at night. The percentage of all fatal accidents that occur at night, collected over a ten year span, were compared
to the percentage of hours flown at night. Research determined that there is a significantly disproportionate number of night fatal
accidents. An additional area examined was whether a significantly larger proportion of night (versus day) fatal accidents had
inflight encounter with weather as the first occurrence (the first ohamper of occurrences or events which contribute to an
accident) . The study resolved that a significahtgher percentage of night accidents have inflight encounter with weather as
the first occurrence.
DTIC
Aircraft AccidentsGeneral Aiation Aircraft; Weather

19980014521Army Safety CentefFort RuckerAL USA

Flightfax: Army A viation Risk-Management Information, Volume 26

Nov. 1997; 12p; In English

Report No.(s): AD-A331580; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche



This periodical deals with all aspects of army Aviation. Some of the topics are: (1) auxillary fuel tank operations; (2) risk
managemeriessons learned; (3) ANVIS maintenance; (4) accidents brief; and (5) aviation messages.
DTIC
Risk; Management Information Systerds;cident Pevention;Flight Safety

19980015208Eurocontrol Experimental Cenfr@retigny France
3rd Continental RVSM Real-Time Simulation
Lane,R., Eurocontrol Experimental Centre, France; DeraRsyEurocontrol Experimental Centre, France; Se&yeEurocon
trol Experimental Centre, France; Jul. 1997; 104p; In English
Report No.(s): PB9814812; EEC-315; No Copyrightvail: CASI; A06, Hardcopy; A02, Microfiche

The S08 Real Tme Simulation was the third Continental Reducedti¢al Separation Minima (RSM) Simulation to be con
ducted at the EUROCONTROL Experimental Centre (EEC) at Bretigny, France. The aim of the simulation was to continue to
studythe benefits of the Single and Double Alternate FLOS withirctine area of European airspace using a Multi-Aaffic
ControlCenter (ACC) environment.
NTIS
Air Traffic Contol; Computerized Simulatiodirspace;Civil Aviation

19980015209Eurocontrol Experimental CenfrBretigny France
Space System Safety Case: Impact Studyolume 1
Fletcher P A., Eurocontrol Experimental Centre, France; Jun. 1997; 94p; In English
Report No.(s): PB98114838; EEC-312-V1; No Copyrightvail: CASI; A05, Hardcopy; A01, Microfiche
Volume | of this report reviews the impacts of introducing a Space System Safety Case into the safety regulation of radio
navigation services. The report also identifies the need for local (State) and interNational regulatory frameworks to support a
SafetyCase regime and assists in defining one possible structure and its implications.
NTIS
Radio NavigationCivil Aviation; Systems Engineerin@afety Factors

19980016626Commission on ¥ation Safety and SecurjtyWashington, DC USA
White House Commission on ®iation Safety and Security Final Report
Gore, A., Commission onvAation Safety and Securjty SA; Feb. 12, 1997; 98p; In English
Report No.(s): PB97-166169; No Copyrighyall: CASI; A05, Hardcopy; A02, Microfiche

The President established the White House Commissionvaiién Safety and Security on August 22, 1996 with a charter
to study matters involving aviation matters involving aviation safety and sedndkyding air trafic control and to develop a
strategyand securityboth domestically and interNationalljhe Commission and stafonductedan intensive inquiry into civil
aviation safetysecurity and air trit control modernization. The publication provides recommendations which should enhance
andensure the continued safety and security of air transportation.
NTIS
Security;Flight Safety;Aircraft Safety

19980016628National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of February 1996
Feb. 1996; 189p; In English
Report No.(s): PB96-916702; NTSB/IDBOO-96/02; Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
EnforcementCases for February 1996.
NTIS
Safety Managementransportation

19980016705NASA Lewis Research Cenjetleveland, OH USA

NASA/FAA/NCAR Supercooled Large Doplet Icing Flight Reseach: Summary of Winter 1996-1997 Flight Operations

Miller, Dean, NASA Lewis Research Center, USA; Ratvasky, Thomas, NASA Lewis Research Center, USA; Bernstein, Ben,
NationalCenter for Atmospheric Research, USA; McDonough, Frank, National Center for Atmospheric Research, USA; Strapp,



J. Walter, Atmospheric Environment Service, Canada; Jan. 1998; 24p; In English; 36th; Aerospace Sciences Mdethibiand
12-15Jan. 1998, Reno, NWSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 548-20-23
ReportNo.(s): NASA/TM-1998-206620; E1D54; NAS1.15:206620; AIAA Paper 98-0577; No Copyrightal: CASI; A03,
Hardcopy;A01, Microfiche

During the winter of 1996-1997, a flight research program was conducted at the NASA-Lewis Research Center to study the
characteristicef Supercooled Lage Droplets (SLD) within the Great Lakes region. This flight program was a j&nt bétween
the National Aeronautics and Space Administration (NASA), the National Center for Atmospheric Research (NCAR), and the
Federal Aviation Administration (FAA). Based on weather forecasts and real-time in-flight guidance provided by NCAR, the
NASA-Lewis Icing Researclircraft was flown to locations where conditions were believed to be conducive to the formation
of Supercooled Lage Droplets aloft. Onboard instrumentation was then used to record meteorological, ice accretion, and aero-
performancesharacteristics encountered during the flightotal of 29 icing research flights were conducted, during which-"con
ventional” small droplet icing, SLD, and mixed phase conditions were encountered aloft. This paper will describe how flight
operationsvere conducted, provide an operational summary of the flights, present selqueichental results from one typical
researchilight, and conclude with practical "lessons learned” from this first year of operation.
Author
Aircraft Icing; Ice Formation;Real Tme OperationReseach Pojects

19980016827National Tansportation Safety Bogrivashington, DC USA
Annual Review of Aircraft Accident Data. U.S. Air Carrier Operations, Calendar Year 1994
Sep. 18, 1996; 73p; In English
Report No.(s): PB96-145180; NTSB/ARC-96/01; No CopyrigiwiaiA CASI; A04, Hardcopy; A01, Microfiche

The publication presents the recordadiation accidents involving revenue operations of U.S. Air Carriers including Com
muterAir Carriers and On Demaniir Taxis for calendar year 1994. The report is divided into three major sections according
to the federal regulations under which the flight wasducted - 14 CFR 121, Scheduled 14 CFR 135, or Nonscheduled 14 CFR
135.1n each section of the report tables are presented to describe the losses and charactE9B4iecoidents to enable compari
sonwith prior years.
NTIS
Air Transportation;Aircraft AccidentsGeneral Aiation Aircraft

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based); and air traffic control. For
related information see also 17 Space Communications, Spacecraft Communications, Command and Tracking and 32 Communica-
tions and Radar.

19980014530Virginia Transportation Research Counéiharlottesville, YA USA
Case Studies in Collecting Highway Inventory Data with the Global Positioning Systerfinal Report
Brich, S. C., \irginia Transportation Research Council, USA; Fitch, G. MrgMia Transportation Research Council, USA; May
1996;79p; In English
Report No.(s): PB96-178868; VTRC-96-R34; Copyrigteivéd; Asail: CASI; A05, Hardcopy; A01, Microfiche
A number of state departments of transportation, including itiggn\a Department of fAnsportation (VDOT), ardevelop
ing a geographic information system (GIS) to integrate data and conduct more elaborate analyses that will improve their decision-
makingcapabilities. Research is currently being conducted atithe’d Transportation Research Council to deternsiome
of the problems associated with the implementation of this relatively new and evolving techmbiggllection and develep
mentof the data sets required to drive the GIS have been identified as two ofj#s Expenses associated with GIS implementa
tion. Thisresearch looked at the feasibility of using the Global Positioning System (GPS) to collect some of the locational and
attribute data required to run VDGIGIS.
NTIS
Geographic Information SystenBlanning; Highways;Inventories;Transportation



19980015335Washington Uniy Seattle, & USA
Automatic Transit Location System Final Report
Dailey, D. J., Washington Uniy USA; Haselkorn, M. PWashington Uniy USA; Guiberson, K., \AshingtoriJniv., USA, Lin,
P.J., Washington Uniy USA; Feb. 1996; 55p; In English
Report No.(s): PB96-168836; No Copyrighyall: CASI; A04, Hardcopy; A01, Microfiche

This project provides a state-of-the-art review dLAechnologies which highlights King County METR@anfsits A/L
System.This project further demonstrated the use of real-time transit information derived from the Mesgsfem to produce
a prototypical display of real-time transit coach locations suitable for wide area AdvaasedeT Information (AIS) use. This
projectdemonstratethe viability of combining multi-agency data withféifent technology roots in a single development-envi
ronmentthat encourages interagency collaboration in the creation of ITS applications and services. This was accomplished in a
rich and flexible development environment, created at the Universitfashington and used to leverage a proprietafly sys-
temto a public AIS prototype.
NTIS
Navigation; TechnologiesReal Tme OperationPrototypes;Position (Location)Automated fansit \&éhicles

19980015370SRI InterNational CorpMenlo Park, CA USA
Precursor Systems Analyses of Automated Highway Systems. Carrier Phase GPS for AHS Vehicle Control: Resource
Materials Final Report Sep. 1993 - Nov1994
Galijan, R. C., SRI InterNational Corp., USA; Jan. 1996; 55p; In English
Contract(s)/Grant(s): DTFH61-93-C-00047
Report No.(s): PB96-168778; No Copyrighjal: CASI; A04, Hardcopy; A01, Microfiche

Thisreport describs the results of a PSA contract awarded to SRI InterNational to analyze applications of advanced Global
Positioning System (GPS) measurement techniques to provide data for lateral and longitudinal control of AHS vehicles. The
report includes: (1) a review of control sensor requirements suggested by other PSA contractors and AHS researchers; (2) ar
indepthdiscussion of GPS principles of operation, advanced techniques for ackégtrieigely accurate GPS positioning and
velocity data, and techniques for augmenting GPS to provide continuous high-accuracy dataef8land expected GPS capa
bilities and performance; (4) a review of other proposed sensor types for providing lateral and longitudinal control data; (5) a
descriptionof a notional architecture and operation of an AHS incorporating GPS; and (6) a preliminary evaluation by SRI of GPS
operationin a typical AHS roadway environment.
NTIS
Global Positioning Systenbateral Contol; Automatic Contl; Highways

19980015386RE/SPEC, In¢.Rapid City SD USA
Location Referencing System to Support Data IntegrationExecutive Summary
Vogt, T. J., RE/SPEC, Inc., USA; Svalstad, D. K., RE/SPEC, Inc., USA; Chidslar, RE/SPEC, Inc., USA; CoopErF, Cooper
TechnologyUSA; May 1997; 21p; In English
Report No.(s): PB97-179493; RSI-0771-ES; No CopyrighgiACASI; A03, Hardcopy; A01, Microfiche

An investigation of South Dakota Department of Transportation (SDDOT) location referencing practices and procedures
identifiedthe functional requirements of and specific changes that should be implemented to establish a standardfrcation
encing system that will address SDDOT data integration needs. Critical elements of the proposed location referencing system
include a relational database to enhance data access and data management capabilities, coordinate transformation interfaces
enable integration of data from diverse referencing systems, and time data attribute to enable historical data management. The
studyidentified 13 discrete location referencing systemssig, provided insight on data sharing needs and uses of locatien-refer
encedata, and provided a basis for recommened changes that should be implemented to address SDDOT data integration need:
Implementation alternatives were investigated, and a recommended implementation strategy was defined. A relational DBMS
wasidentified as the preferred DBMS based on comparative analysgstef functionality and life cycle cost and SDDOT insti
tutional constraints.
NTIS
Coordinate TansformationsData Integration;Data Management-unctional Design SpecificationRelational Data Bases;
Systems Integratiorfransportation

19980016370Mitre Corp, McLean, VA USA
Time Division Multiple Access (TDMA) System Description: A One-Step Apmach to the Future VHF A/G System
Moody, J. C., Mitre Corp., USA; Maf994; 79p; In English



ReportNo.(s): AD-A324588; No Copyright;\ail: CASI; A05, Hardcopy; A01, Microfiche

The current very high frequency (VHF) air/ground (A/G) communicatimtem is based on Double Sideband Amplitude
Modulationat a channel spacing of 25 kilohertz (kH2Zpmmunications within this band for air fiafcontrol communications
is now almost entirely by voice. The system is approaching capacity in the high traffic density areas of Europe resulting in the
needfor a new more spectrumfigient radio architecture. European States favor trangiti@am analog channel split system. This
paperdescribes an alternative approach wherein transition would proceed divextljgital system. This digital system is based
on a time division multiple acce§EDMA) approach that maintains the current 25 kHz channelization. This alternative approach
emphasizesear term implementation of the voice function with data link functionality to follow later
DTIC
Air Traffic Contol; Amplitude Modulation; Digital Systems; HighdguenciesSystems Engineerindime DivisionMultiple
Access)Mery High Fequencies

19980016582Draper (Charles Stark) Lab., InBirector Guidance &chnology CentelCambridge, MA USA
High Integrity Global Pr ecision Navigation Systems
Schmidt,Geoge T, Draper (Charles Stark) Lab., Inc., USA; Future Aerospaciriology in the Service tiie Alliance; Dec.
1997; Volume 2; 16p; In English; Also announced as 19980016571; Copyright Waived; Avail: CASI; A03, Hardcopy; A02,
Microfiche

This paper will focus on the technology trends for (1) inertial sensors, (2) GPS accuracies, and (3) integrated GPS/INS sys
tems,including considerations of jamming, for military platforms and weapons, that will lead to the high integgitgeter aceu
racy global precision navigation systems of the future. For inertial sensors, trend-setting sensor technologies applicable to military
systemswill be described. They are: fibeptic gyros, silicon micromechanical gyros, resonating beam accelerometers,-and sili
conmicromechanical accelerometers. A vision of the inesgalsor instrument field, and inertial systems for military applications
for the next few decades will be given. GPS specified and observed current accuracies will be describeak, gdamekbd aceu
racy improvements due to various stages of tieGHE implementation, intesatellite ranging, anthll-in-view” tracking. Uses
of relative and dferential GPS will be discussed. The trend towards tightly-coupled GPS/INS, where both code and catrrier track
ing loops are aided with inertial sensor information, will be described and thgisyicdvenefits explored. Some examples of
theeffects of jamming will be described and expected technology trends to improve system anti-jam cajlabditgresented.
Author
Global Positioning Systeninertial Navigation;Jamming;GyroscopesMilitary Technology;nertial Platforms

19980016856Purdue Uniy School of Civil EngineeringMest Lafayette, IN USA
Use of GPS to Enhance Mapping by PhotogrammetryFinal Report
FeeneyRobert, Purdue UnivUSA; Bethel, James, Purdue UniSA; vanGelderBoudewijn, Purdue UnivUSA; Johnson,
Steve, Purdue UnivUSA; May 14, 1996; 89p; In English
Contract(s)/Grant(s): Proj. C-36-72B
Report No.(s): PB96-183678; FHAIN/JHRP-95/6; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, Microfiche
Purdueentered into a research project with the Indiana Departmemnan$gortation (INDOT) to investigate the usez¢S
for their photogrammetric projects. This research addressed system operation, calibration, and coordinate accuracy questions
This project implemented and tested GPS equipment and procedures using the INDOT Cessna 206 airplane, and a Wild RC-€
aerialcamera, and borrowed (from the manufacturer) GPS receiving equipment. The camera calibration report contains the cali
bratedfocal length, the radial distortion, the coordinates of the principal points, and the fiducial coordinates.
NTIS
PhotogrammetryAerial PhotographyGlobal Positioning SystenGameras

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and 39
Structural Mechanics. For land transportation vehicles see 85 Urban Technology and Transportation.

19980012711European Qyanization for the Safety of Air NavigatipBxperimental Center, Bretigny-sGrge, France
Model Accuracy Report for the Base of Aicraft Data (BADA), Jul. 1994 - Dec. 1996

Bos, A., European @ganization for the Safety of Air Navigation, France; Dec. 1996; 67p; In English

Report No.(s): PB97-140818; EEC-NOTE-29/96; Copyrighivad; Avail: CASI; A04, Hardcopy; A01, Microfiche



An overview is given of the accuracy of 30 aircraft models that have been deviglofieziBase of Aircraft Data (BADA)
overthe last 2.5 years. The accuracy for both the aircraft trajectories and the fuel consumption is presented in relationto the refer
encedata that was used.
NTIS
Accuracy;Aircraft Models;Root-Mean-SquarErrors; General Overviews

19980012718Eurocontrol Experimental CenfrBretigny France
Air craft Performance Summary Tables for the Base of Aicraft Data (BADA). Revision 2.5
Bos, A., Eurocontrol Experimental Centre, France; Jan. 1997; 85p; In English
Report No.(s): PB97-140834; EEC/NOTE-3/97; Copyriglatived; Asail: CASI; A05, Hardcopy; A01, Microfiche
A set of aircraft performance summary tables are presented for the 69 aircraft types modeled by the Base of Aircraft Data
(BADA) Revision 2.5. For each aircraft type, fierformance tables specify the true air speed, rate of climb/descent and fuel flow
for conditions of climb, cruise and descent at various flight levels, The performance figures contained within the tables are calcu
latedbased on a total-ergsr model and BADA 2.5 performance cheients.
NTIS
Aircraft PerformanceClimbing Flight; Aircraft Models;Flight Characteristicsfuel Flow; Airspeed

19980013922Naval Postgraduate SchpMonterey CA USA
Classification Analysis of \ibration Data fr om SH-60B Helicopter Tansmission Test Facility
Rovenstine, Michael J., Naval Postgraduate School, USA;1987; 63p; In English
Report No.(s): AD-A331684; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

Healthand Usage Monitoring Systems (HUMS) is an egimgr technology irhelicopter aviation. The USA Navy is evaluat
ing its viability for use on its helicopter fleet. HUMS uses sensors placed throughout the helicopter to monitor and record vibration
signalsand numerous other aircraft operating parameters. This thesis evaluates the vibration signals readitdddSgystem
usinga statistical technique called tree structured classification. The goal of the analysis is to demonstrate thestadtdilitigue’
to predict the presence of faulted components in the transmission of the SH-60B autonomously operated in a Helisopier T
sionTest Facility at Naval Air \&rfare CentefTrenton,New JerseyThe analysis is implemented in the statistical software-pack
ageS-plus (Mathsoft Inc., 1995).
DTIC
Helicopters;Vibration; Health; Viability

19980014100European Organization for the Safety of Air Navigation, Eurocontrol Experimental Centre, Bretigny-sur-Orge,
France
User Manual for the Base of Aircraft Data (BADA), Feb. 1996 - Jan. 1997
Bos, A., European @anization for the Safety of Air Navigation, France; Jan. 1997; 90p; In English
Report No.(s): PB97-140842; EEC/NOTE-1/97; Copyriglaivw&d; Avail: CASI; A05, Hardcopy; A01, Microfiche
The Base of Aircraft Data (BADA) provides a set of AS@lés containing performance and operating procedurdicisafts
for 165 diferent aircraft types. The cdiefents include those used to calculate thrust, drag and fuel flow and those used to specify
nominal cruise, climb and descent speeds. User Manual for RegiSiohBADA provides definitions of each of the cbiefents
andthen explains the file formats. Instructions for remotely accessing the files via Internet are also given.
NTIS
User Manuals (Computer Bgrams);Aerodynamic Coefficients

19980015155NERAC, Inc, Tolland, CT USA
Drag Reduction Devices for Aicraft (Latest Citations from the Aerospace Database)
Feb. 1996; In English; Page count unavailable
ReportNo.(s): PB96-863576; NASA/TM-96-206791; NAS 1.26:206790; Copyrighit/&d; Avail: Issuing Activity (Natl Bch-
nical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning the modeling, application, testing, and development of drag reduction devices
for aircraft. Slots, flaps, fences, d@eddy breakup (LEBU) devices, vortex generators and turbines, Helmholtz resonators, and
wingletsare amonghe devices discussed. Contour shaping to ensure laminactiawol boundary layer transition, or minimize
turbulences also coveredApplications include the wings, nacelles, fuselage, empennage, and externals of aircraft designed for



high-lift, subsonic, or supersonic operation. The design, testing, and developrdieatitidnal grooves, commonly called riblets,
arecovered in a separate bibliograg@ontains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies;Drag ReductionAerodynamic DragAircraft Structues

19980015162Eurocontrol Experimental CenfrBretigny France
Equivalences Report for the Base of Atraft Data (BADA)
Boz, A., Eurocontrol Experimental Centre, France; Dec. 1996; 37p; In English
Report No.(s): PB97-141212; EEC/NOTE-30/96-Rev; Copyrigaivéd; Avail: CASI; A03, Hardcopy; AO1, Microfiche
TheBase of Aircraft Data (BADA) provides a set of AS@lés containing performance and operating procedurdicimefts
for 69 differentaircraft types. These are the so-called directly supported models. Besides these 69 aircraft models, there are an
additional96 models that are considered to be equivalent to one of these directly supported models. This report gives an overview
of the equivalences added to BADA since the release of the previous version of BADA (2.4).
NTIS
CoefficientsEquivalence

19980015164Air War Coll, Maxwell AFB, AL USA
The F-22: The Right Fighter for the Twenty-First Century?
Costigan, Michael J., Air &f Coll., USA; Aug. 1997; 20p; In English
Report No.(s): AD-A331333; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The Quadrennial Defense Review 197 may have refafmed the need for all three major aircraft modernization programs
the F-22, F/A-18E/Fand Joint Strike Fighter but the debatéaifrom over The F-22, the most expensive of the three programs,
stands out as a lucrative target for budget cutters. Critics are quick to point out that the F-22 was designed during the cold war
to defend the North Atlanticréaty Oganization airspace against thaMaw Pacs numerical superiority\ith the cold war long
overand the Sovietnion re legated to histarynany experts question whether the F-22 is still necesHagy point to the US#
overwhelmingdominance in th@ersian Gulf \@r using F-I5Cs as evidence. F-22 proponents counter that the world is still a very
dangerous place, and the USA needs the F-2Rgare air superiorityn this study Lt. Col. Michael J. Costigan, USAd&kes
acritical look at the F-22 and its role in our military strategy in the twenty-first cemlihough the Soviet Union is gone, the
USA may well face regional adversaries who will enjoy numerical superiority while the USA deploys its forces. Use of chemical
or biological weapons could slow our deployment considerably while forcing other friendly assets in theater to disperse, further
limiting their effectiveness. In this scenario, the argument for the F-22 becomes more compelling. Its innovative technologies
providethe F-22 with supercruise, stealth, and integrated avionics, and enable it to guaraaitemupieiority so necessary to
victory.
DTIC
Airspace; Avionics; Military Operations; North Atlantic Treaty Organization (NATO); Persian Gulf; Politics; Warfare; F-22
Aircraft

19980015220NERAC, Inc, Tolland, CT USA
National Aerospace Plane Thermal Development. (Latest Citationsdm the Aerospace Database)
Mar. 1996; In English; Page count unavailable.
ReportNo.(s): NASA/TM-96-206845; NAS 1.15:206845; PB96-864210; Copyrighit/&d; Avail: Issuing Activity (Natl Bch-
nical Information Service (NTIS)); US Sales OnMicrofiche
Thebibliography containsitations concerning thermal properties of the National Aerospace Plane (NASP). Analysis of ther
mal stress, and methods for determining therniatef on the plane’supersonic structure are discussed. The citations also review
temperatur@xtremes that the vehidelikely to encounter(Contains 50-250 citations and includes a subject term index and title
list.)
NTIS
Bibliographies;Thermal StessesStress AnalysisAerospace Planes

19980015616Applied Research Associates, lrRaleigh, NC USA

Interface-Driven Multidisciplinary Design of Large-Scale Aircraft Structur es Final Report 2 Dec. 1995 - 1 Dec. 1996
Oakley,David R., Applied Research Associates;., USA; Rhodes, Graham S., Applied Research Associates, Inc., USA; Kruger
LonnyB., Applied Research Associates, Inc., USA; Feb. 1997; 42p; In English

Contract(s)/Grant(s): F33615-96-C-3206; AF Proj. 3005
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Report No.(s): AD-A330548; WL-TR-97-3078; No Copyrightjafl: CASI; A03, Hardcopy; AO1, Microfiche

Thisreport presents Phase | researctigeelop an Interface-Driven Design Manager (IDM) that greatly reduces the design
cycletime for afordable composite aircraft. The IDM represents a first attéonfoilly integrate powerful new interface element
and3-D interactive graphics technology into a single design environment to automate the assembly and analysis of multicompon
entglobal-local models for fastemore accurate composite airframe design. Thesegamgetechnologies have the potential for
makingmultidisciplinary design optimization of ig&-scale composite structures practical and for providing new levetsigh
automatiorthat are currently not possible. The IDM provides a graphical environment for rapidly assembling global-local models,
aswell as other complex multicomponent airframe models, from pre-mestoett” components stored in a relational database,
without concern for mesh compatibilityhe IDM enableshe designer to automatically insert components or regions with a highly
refinedmesh into the coarse mesh of a global model using interface elements. This provides two substantial benefits: (1) detailed
local models can be used without remeshing the entire strutiemeby substantially reducing the associated engineering cost;
and(2) higheraccuracy can be achieved in critical regions without substantial increases in computational cost. Both of these bene
fits make it practical to use highgidelity models earlier in the design cycle so that primary structures which are truly optimized
for the application of &rdable composites are achieved.
DTIC
Composite Materials; Composite Structures; Computational Grids; Computer Graphics; Multidisciplinary Design Optimiza-
tion; Relational Data Bases

19980016012Department of the Nayyashington, DC USA
Neural Network Based Method for Estimating Helicopter Low Airspeed
SchaeferCarl G., Jr, Inventor Department of the NayWSA; HaasPavid J., InventqgrDepartment of the NayWSA; McCool,
Kelly M., Inventor Department of the NayySA; Oct. 24, 1996; 40p; In English
ReportNo.(s): AD-D018622; No Copyright;\vail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche
The present invention relates generally to virtual sensors and, more particularly, to a means and method utilizing a neural
networkfor estimating helicopter airspeed at speeds below about 50 knots using only fixed system parameters (i.e., parameters
measuredr determined in a reference frame fixed relative to the helicopter fuselage) as inputs to the neural network.
DTIC
Patent ApplicationsNeural NetsAirspeed

19980016091National Defense Industrial Associatjgkrlington, VA USA
Enhancing Aircraft Survivability: A V ulnerability Perspective, \blume 1
Oct. 21, 1997; 736p; In English; presented at NSIA Aircraft Survivability Symposium, Mon@ke21-23 Oct 97.
Report No.(s): AD-A331602; No Copyrightyail: CASI; A99, Hardcopy; A06, Microfiche

Thesepapers were presented at the NSIA Aircraft Survivability Symposium. Some of the topics include: Aidcrafabil-
ity: A Survey of Combat and Peacetime ExperieAcEljstory of the Survivability Design of Military Aircraft; Airline Safety
andSecurity: An InterNational Perspective; Overview of Structural Damafggahce History andr&énds; Enhancing Sunav
ability - an Air Force Perspective; Aircraft Fire Safety; Alternatives to Halon: A Status Report; Balancing Survivability Attributes:
andThe Cost of Mission Success and numerous other topics.
DTIC
Aircraft Survivability;Aircraft Design;Aircraft Safety

19980016129National Aerospace LabAmsterdam, Netherlands
Review of Aeonautical Fatigue Investigations in the Netherlands during the Period Marh 1993 - Maich 1995
deJonge). B., Editoy National Aerospace Lab., Netherlands; 1997; 46English; 24th; ICAF Conference, 1-2 May 1995, Mel
bourneAustralia
Report No.(s): PB97-178883; NLR-TP-95102-U; No CopyrighiilA CASI; A03, Hardcopy; A01, Microfiche
A brief review is given of work performed in the Netherlands in the field of aeronautical fatigue. Where possible, applicable
reference@re presented.
NTIS
Airframe Materials;Fatigue (Materials);Laminates

19980016574Science Applications InterNational CarplcLean, VA USA

Unmanned Tactical Aircraft: A Radically New Tactical Air Vehicle and Mission Concept
GardnerPat, Science Applications InterNational Corp., USA; Future Aerosptendlogy in the Service of the Alliance; Dec.
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1997; Volume 2; 12p; In English; Also announced as 19980016571; Copyright Waived; Avail: CASI; A03, Hardcopy; A02,
Microfiche

Unmannedactical Aircraft (UT) is a complete aipower system which enables a general purpose high performance aircraft
to perform a full range of lethal missions withdle physical presence of a pilot in the aircraft. The system allows the pilot to
bevirtually present, so that his moral and tactical judgment are retained without exposing him to capture arWébkoaltthe
pilot, the air vehicle will be optimized for a combination of performance and affordability and can be much less complex and
expensivedhan a comparable manned vehicle AdWill be efective in a variety of missions in conflict situations but need not
beflown in peacetime beyond minimum maintenance needs; training and mission rehearsal will be done using simulations with
theactual virtual pilotinterface in the loop. This concept will enable unprecedentediability in the system. Current estimates
areup to 40% reduction in acquisition cost and 50% reduction in operations and support cost. A mix of manned aicras and
both exploiting the emerging information architecture for targeting and control provides a distinct new option for National air
forces which may be unable to afford a "full” force structure of manned aircraft in the constrained budget environments of the
future.
Author
PilotlessAircraft; Fighter Aircraft; Remotely Pilotedahicles;Military Operations;Aircraft Design;Human-Computer Interface

19980016775Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Optimization of Balanced Field Length Performance of Multi-Engine Helicopters
Muenninghof, N., Technische Uniy Netherlands; Jun. 1997; 184p; In English
Report No.(s): PB97-208326; M-794; No Copyrighta#: CASI; A09, Hardcopy; A02, Microfiche

Themain objective of the study is to develop a tool that computes complete trajectories, addressing the rE{@ctend] (R
continued (CTO) flight simultaneously and including the all-engines-operating phase, so that complete balanced field lengths
(BFL) may be optimized directlyrhe attention is focused on the optimization of Category A runway fakeerfations of multi-
enginehelicopters according tAAR Part 29. For this purpose, a direct optimization method, basdidanetization using colloea
tion, is applied. First, the results of some helicopter takequfmizations from earlier studiegere reproduced using the direct
collocationmethod, using two software packages, DOVNCRand XgesopThen, an optimization system was developed, using
the software package XGesofin alternative optimization system was developed as well, that handles both continued take-of
andrejected take-6fin a more dicient way so that computation time is reduced and the achievable accmaepnsed. A study
on aerodynamic helicopter models has also been conducted, to determine an adequate model as a statitige paptitnization
systemspossibilities for modifications are also indicated. For the balanced field length optimizations conducted in ttds study
two-dimensionapoint-mass model including rotor rotational dynamics was used as aerodynamic model.
NTIS
ApplicationsPrograms (ComputersHelicopter Contol; Aircraft Models;Trajectory OptimizationComputerized Simulation;
NonlinearProgramming

19980016779Vought Corp, Dallas, TX USA
Development of Pobabilistic Design Methodology for Composite Structues Final Report Jan. - Dec. 1994
Gary, P M., Vought Corp., USA; Riskalla, M. G. 0dght Corp., USA; Aug. 1997; 95p; In English
Report No.(s): PB98-102007; Rept-2-51200/5R-003; No Copyrightil:ACASI; A05, Hardcopy; A01, Microfiche

The objective of the report is to summarize current efforts pertaining to probabilistic analysis of composite structures,
describehe Northrop Grumman Commercial Aircraft Division (NGCAD) composite probabilistic analysis methodsihaygy
anexample application using the NGCAD approach, and list the type and frequency of typical operations deonagesite
components. The following sections of the report contain a review of three unique industry composite structural probabilistic
design methods, an overview and example application (Lear Fan 2100 wing) of the NGCAD methodology, and a summary of
maintenancénformation (operational damage) obtained from visits to commercial airline and mililamyosite repair facilities.
NTIS
CommercialAircraft; Composite MaterialsComposite Structes; Grumman Aicraft; Northrop Aircraft; Structural Analysis;
StructuralDesign;Wings
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06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments. For related information see also 19 Spacecraft Instrumentation
and 35 Instrumentation and Photography.

19980015435Newcastle-uponyine Univ, Dept. of Computing SciencBlewcastle, UK
Information Structur es for Traceability for Dependable Asionic Systems
Pearson, S., Newcastle-upopr€ Univ, UK; Saeed, A., Newcastle-upogsie Univ, UK; Jan. 1997; 28p; In English
Report No.(s): PB97-140958; TRS-567; Copyriglaived; Avail: CASI; A03, Hardcopy; AO1, Microfiche
In this paperwe present a traceability procedure applicable to the development of dependable avionic systems. The procedure
wasdeveloped by customizing a set of generic information structures that support the recording and manipulation of design ratio
nale. The customization process was directed by an exposition of development practices for dependable avionic systems, in terms
of a set of complementary models of a development context. to examinéetttevehesof the procedure and guide further work,
acase study based on a high-integrity flight control subsystem is employed.
NTIS
Avionics; Control Systems Desigiontwollers; Flight Contiol

19980016583Sextant Aionique Velizy-Villacoublay France
Impact of New Information Technology and Micio-Techniques on Aionics Functions and Structues
Loise,Dominique, Sextant\onique, France; Lacroix, Jean-Palihomson-CSH-rance; Future Aerospacechnology in the
Serviceof the Alliance; Dec. 199&olume 2; 6p; In English; Also announced as 19980016571; Copyrigived/ Asail: CASI;
A02, Hardcopy; A02, Microfiche

Theavionicsfunctions of the 70s and 80s had a growth rate of their embedded processing resources consistent with the prog
ress pace of the semiconductors technology. The avionics functions designed in the early 90’s were impacted by information
technology.CC and availability requirements; they are enlightened by the shift from federated to integrated avionics architec
tures.The micro-techniques, which allow to combamealog sensing and/or actuating with local processing and communication
resourcesgombined to th@ew trends of information technology in networks (client/server architectures), and the steady increase
of semi-conductors technologyay initiate the move of the integrated avionics functtorthe distributed micro-systems. These
micro-techniques and their application fields are briefly described and their impacts on the architecture and functions are esti-
mated.Some results come from advanced development of the Radar of the next generation, based on Active Array Antenna. Pre
liminary conclusions are that commercial technology (COTS, Software tools, digital processimgunication protocols) will
be usable; an aggregated increase of the communication requirements has to be expected from the distribution of the sensors al
overthe platform but placinthe boundaries at the wrong place while distributing the system may actually worsen the communica
tion issues, as some management and fusimmgolidation processing resources will have to remain centralized, notwithstanding
potential exchanges between the distributed elements. These communication constraints, together with the cooling and power
supplydistribution issues, remain challenges that the avionics community would have to solve by itself.
Author
Information Systems; Avionics; Technology AssessmentpiMétrumentationSemiconductor Devices; Aircrdfistruments;
RadarDetection

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

19980015644lllinois Inst. of Tech, Dept. of Mechanics Mechanical and Aerospace Engineetinigago, IL USA

Active Control of Supersonic Jet Saeech Using MEMS Final Report 15 Jun. 1996 - 14 Jun. 1997

Naguib,Ahmed, lllinois Inst. of &ch., USA; Nagib, Hassan, lllinois Insf. Tech., USA; AlnajjarEmad, lllinois Inst. of &ch.,
USA,; Christophorou, C., lllinois Inst. oféEh., USA; Najafi, Khalil, lllinois Inst. of @ch., USA; Sep. 1997; 8p; In English
Contract(s)/Grant(s): F49620-96-1-0293

Report No.(s): AD-A330573; AFOSR-97-0517TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche
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The primary objective of this research is to investigate the usability of mechanical actuators, manufactured using MEMS
technologyin the control of high-speed, compressible free shear flows. Appropriate development of MEMS-based actuators for
flow control applicationsnust address two issues: (1) the ability of the micron-size amplitude and forces of the MEMS devices
to affect lagerscale flows with orders of magnitude higher gyeand (2) the survivability of the fairly fragile actuators when
theyare exposed to the flow in which they are embedded. Therefore, the current investigation is aimed at testing MEMS actuators
for the purpose of controlling supersonic jet screech. For this application, the high-speed, highly-unsteady nature of the flow dur
ing screech provides a reasonably harsh environment for testing the survivability of the actuators. Furthermore, the shear layer
surroundinghe jet at its exit is known to be highly unstable to minute disturbances in the vicinity of the lip of the jet, and hence
it is anticipated that the micron-size disturbances introduced by the MEMS actuators will be amplified through the shear layer
instability mechanisms to produce dr scale décts on the jet itself.

DTIC
Shear Flow;Shear LayersSound \&ves;Supersonic Jet FlowJnsteady Flow

19980016714Boeing Commercial Airplane CSeattle, W USA
Engine Case Externals Challenges and Opportunities
Miller, Mike, Boeing Commercial Airplane Co., USA; Seals/Secondary Flows Workshop 1996; Oct. 1997; Volume 2, pp.
477-500;In English; Also announced as 19980016712; Original contains color illustrations; No Copyajht|s&uing Activ
ity (R and T Directorate, Lewis Research Cenfdeveland, OH 44135), Hardcgplicrofiche

The paper discusses opportunities and challenges as they apply to engine externals in general and cowling seals, componen
cooling, fire extinguishing and 700 deg wiring in particular. The conclusions reached from the discussion are that the research
communityneeds to review the opportunities for improvements outside the engine case. Airframers are meeting the challenges
with expensive test and development programs and analysis capability improvement will benefit the industry
CASI
Cowlings;Fire ExtinguishersWring; Seals (Stoppers)eakageAir Cooling; Engine Parts

19980016716NASA Lewis Research Cenjetleveland, OH USA
Numerical Propulsion System Simulation
Veres, Joseph P., NASA Lewis Research Center, USA; Seals/Secondary Flows Workshop 1996; Oct. 1997; Volume 2, pp.
539-554;In English; Also announced as 19980016712; Original contains color illustrations; No Copwight|s&uing Activ
ity (R and T Directorate, Lewis Research Cenfdeveland, OH 44135), Hardcgplicrofiche

The goal of NPSS is to provide a detailed system simulation for use by engine manufacturers to accurately predict perfor
mance early during design. Computer simulations are a primary tool used in the design of new turbine engines. A high fidelity
system model can quantify the performance of each engine component and its interactions with other components in a systemn
environment. The improved predictive capability introduced into the design process can reduce the number of design and test
iterationsin an engine development program, and result in lowering the acquisition cost of engines. Improved performance predic
tive capability can also benefit the engine system by properly matching components at theffiggeakies$, which in turn can
reducethe specific fuel consumption and engine operating costs. The approach theedanelopment of NPSS is to combine
existingvalidated computer models for fluid mechanics, heat trgregferbustion, structural mechanics and other disciplines into
onelarge system of codes. The NPSS architecture is designed to run the various disciplinary codes in a common simulation envi
ronment.The computationally intensive multidisciplinary simulations are to be run on high performance parallel computing plat
forms to enable rapid affordable computations of engine aerodynamic performance and operability. NPSS is also sometimes
referredto as a "Numerical 8st Cell for Aerospace Propulsion Systems”.
Derived from text
EngineDesign;Systems Simulatio©§omputer Aided DesigiGomputerized SimulatioiGas Trbine EnginesJet Populsion;
Multidisciplinary Design Optimization

19980016717NASA Lewis Research Cente&leveland, OH USA
Effects of Shiouded Stator InnerBand Cavity Flows on Multistage Axial-Flow Compressor Performance
Strazisar;Tony, Editor, NASA Lewis Research CentdySA; Seals/Secondary Flowsovishop 1996; Oct. 1997 plume 2, pp.
555-588; In English; Also announced as 19980016712; No Copyright; Avail: Issuing Activity (R and T Directorate, Lewis
ResearctCentey Cleveland, OH 44135), HardcgpMicrofiche

Thefocus of the work waw investigate the fdcts that shrouded compressor stator seal cavity flows have on power stream
performanceas opposed to studying the details of the cavity flow itself. The work was performed in the NASA Lewis Low Speed
Axial Compressor (LSAC) facilitywhich is patterned after a low speed facility used by GE Aircraft Engines. Our low speed facil
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ity uses the blading design developed by GE under the NASA E3 program. The blading is representative of the rear stages of ¢
multistagemachine, so we have relatively high hub-tip radius ratio, low asatatblading. The test compressor is a four stage
machine withan IGV The stators have representative seal cavities representative of high-pressure compressor rear stages with
a single seal tooth mounted on the rotor drum. The tip diameter is 48 inches, the hub diameter is 38.4 inches, and the tip spee
is about 200 feet per second. Several cavity configurations were investigated along with a variation in the seal tooth clearance
itself. These configurations are shown in third figure, where t is the seal clearance in inches and t/h is the seal clearance normalized
by blade span. The baseline configuration consists of a single seal tooth on the rotor drum under fibgt stagoThe seal tooth
clearancdor this cavity configuration was varied by adding a shim under the seal tooth. Three levels of seal tooth clearance (0.67%
span,1.35% span, 2.02% span) wémgestigated in this mannewith the same clearance set up under each of the four stator rows.

Two additional cases were investigated - one with nearly zero seal tooth clearance and one without footring cavities.

Derived from text

Cavity Flow; Stators; Tip Speed; Turbocompressors; Compressor Blades; Seals (Stoppers); Shrouded Turbines; Gas Turbine
Engines;Leakage

19980016721INASA Lewis Research Cenjetleveland, OH USA
Engine Structures Computational Simulation Methods
Chamis, Christos C., NASA Lewis Research Center, USA; Seals/Secondary Flows Workshop 1996; Oct. 1997; Volume 2, pp.
649-672; In English; Also announced as 19980016712; No Copyright; Avail: Issuing Activity (R and T Directorate, Lewis
ResearctCentey Cleveland, OH 44135), HardcgpMlicrofiche

Selectcomputer codes developed over the years to simulate specific aspects of engine structures are described with typical
resultsto illustrate their capabilityThese codes include blade impact integrated multidisciplinary analysis and optimization, pro
gressivestructural fracture, quantification of uncertaintiesdtsuctural reliability and risk, benefits estimation of new technology
insertionand hierarchical simulation of engine structures made from metal matrix and ceramic matrix composites. Collectively
thesecodes constitute a unique infrastructure readinesetibly evaluate new and future engine structural concepts throughout
thedevelopment cyclérom initial concept, to design and fabrication, to service performance and maintenance and repairs, and
to retirement for cause and even to possible recycling. Stafededifly they provide "virtual” concurrent engineering for engine
structuredotal-life-cycle-cost.
Author
ConcurrentEngineering;Engine DesignLife Cycle CostsApplications Pograms (ComputersError Detection Codesyiulti-
disciplinary Design OptimizationComputerized Simulationgine Parts

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots. For related information see also 05 Aircraft Design, Testing
and Performance.

19980012557Technische Uniy Delft, Netherlands
Investigation of the Total Energy Control System (TECS) Elevator Innerloop
Tump,R. S., Bchnische Uniy Netherlands; Mulded. A., 'echnische Uniy Netherlands; Aug. 1996; 173p; In English; Figures
in this document may not be legible in microfiche
Report No.(s): PB97-204523; No Copyrightyjal: CASI; A08, Hardcopy; A02, Microfiche

The Total Enegy Control System (TECS) is a Multi-Input-Multi-Output (MIMO) aircraft control strategy for the longitudi
nal motion. TECS consists of two parts. An airplane independent part (named TECS outaroogs)irplane dependent part
(namedTECS innerloops). First, the Linear Quadratic Regulatory (LQR) method is applied to the design of the elevator innerloop.
LQR is a modern design method. Secondifferent elevator innerloops have been investigated, in which the pitch attitude signal
is not used. In the last part of the TECS controller is compared with a conveatitogilot - autothrottle controlleA study of
literaturehas been carried out to become familiar with the latest developments on the subject. The designs and performance com
parisonsare carriecbut using MA'LAB/Simulink. It is concluded that using the LQR method does not give advantages over clas
sicaldesign methods for designing the TECS elevator innerloop. In general, TECS surpasses conventional feedback controllers
in performance.
NTIS
Control Systems Design; Aircraft Control; Linear Quadratic Regulator; Examination; Total Energy Systems; MIMO (Control
Systems)
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19980012558Technische Uniy Delft, Netherlands
Feasibility Study on the Implementation of a Given Hydraulic Servo Actuator in the Cessna Citation 2 Elevator Flight
Control System
Brozius, B. R. F., Technische Univ., Netherlands; Mulder, J. A., Technische Univ., Netherlands; Aug. 1996; 188p; In English;
Figuresin this document may not be legible in microfiche
Report No.(s): PB97-204515; No Copyrighyal: CASI; A09, Hardcopy; A02, Microfiche

This report contains the results of a feasibility study on the implementation of a given hydraulic servoactuator in parallel with
conventionaElevator Flight Control System (EFCS) of the Cessna Citation 2. For this purpose, a netdvaar model and
servoactuator model is derived. First, the performance diagram for sinusoidally movement of the elevator control surface with
a simplified elevator model is presented. Thereafter, dynamic analysis of the two integrated models follows. An autopilot is
designedo verify the servoactuator controller design for representative control tasks and responses on turbulence. For the aircraft
model,the similar Cessna Citation 500 was used. Simulations were done with the use of the software package DASMA
NTIS
Servomechanisms; Aircraft Control; Elevators (Control Surfaces); Feasibility Analysis; Flight Control; Actuators; Hydraulic
Equipment

19980015422Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Cessna Citation 2 Flight Bsts: Engine Modeling, Aeodynamic Model Identification and Software Development
Sridhar,J. K., Technische Uniy Netherlands; Fritschy., Technische Uniy Netherlands; HulshffS., Technische Uniy Nether
lands;Mulder, J. A., ®echnische Uniy Netherlands; Jun. 1997; 205p; In English
Report No.(s): PB97-204697; No Copyrighjal: CASI; A10, Hardcopy; A03, Microfiche

This disciplinary group of Stability and control of the Faculty of Aerosaugineering of the dchnical University in Delft
is active in a big variety of research fields, for example the development of a Fly-byestibed and the design of a flight simula
tor (SIMONA). In March 1993, the Faculty of Aerospace Engineering (TUD/LR) together witlatti@nal Aerospace Labaora
tory (NLR) purchased a Cessna Citation 2. This twin-jet aircraft has more or less the same flight envelope (speeds, flight altitudes)
as compared to that of the big airliners, like the Boeing 757. Within the disciplinary group of Stability and Control, there was
demandor accurate flight test dat# the TUD/NLR Cessna Citation 2 Laboratory aircraft. Flight tests were to be performed to
provide an accurate unsteady aerodynamic model of the aircraft (for SIMONA), and to provide force and trajectory information
for the validation of a Computational Fluid Dynamics (CFD) methods, currently under development.
NTIS
Flight Tests;Unsteady AexdynamicsAircraft Models;Cessna Aitraft; MathematicaModels;Aircraft ManeuversFlight Con
trol; Aircraft Contol

19980015423Technische Uniy Delft, Netherlands
Experimental Validation of the Handling Qualities Demonstrator
Bakkum,G. J. P, Technische Uniy Netherlands; MuldeM., Technische Uniy Netherlands; Mulded. A., echnische Uniy
NetherlandsJul. 1996; 142p; In English
Report No.(s): PB97-204663; No Copyrighyjal: CASI; A07, Hardcopy; A02, Microfiche

This report discusses an experimaiith the HQD, in which three evaluation pilots were subjected to a pitch angle tracking
taskfor three diferent configurations dfiandling qualities. The goal of the experiment was to provide an experimental validation
of the HQD software package. In Chapter 2 of this report a brief overview is presented on pilot control behavior in closed-loop
controltasks. The next chapter serves as an introduction to the assessment of handling qualities. A short description of the HQD
for longitudinal motion is given in Chaptér In Chapter 5, the tracking experiment is discussed. A pre-experimental analysis of
handlingqualities, control behavipand performance is the subject of Chapter 6. Results of the experimgatted in Chapter
7. Finally, Chapter 8 gives a discussion of these results, followed by conclusions and recommeridegigresduation assign
mentthat led to this report is included in Appendix E.
NTIS
ApplicationsPrograms (ComputersProgram rification (Computers)Pitch (Inclination); Contmwollability; Aircraft Contool;
FeedbaclkContmol; Flight Control; Tracking (Position)

19980016836University of Southern Californidept.of Aerospace Engineeririgos Angeles, CA USA
Aerodynamic Flow vectoring of Wakes and Jets for High Lift Control Final Report 15 Jun. 1994 - 14 Jun. 1997
Redekopp, Larry G., University of Southern California, USA; Sep. 1997; 53p; In English

Contract(s)/Grant(s): F49620-94-J-0358
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Report No.(s): AD-A330588; AFOSR-97-0533TR; No Copyrightaik CASI; A04, Hardcopy; A01, Microfiche

A methodology has been developed for the aerodynamic flow-vectoring control of evajets. Directional flow control
of wakes and jets has been demonstrated without requiring any mechanicalohtitemboundaries which constraint or guide
theflow. The methodology is based on global instability concepts. The key to the success of this approach is to use local suction
to suppress any global instability and then exploit symmetry considerations to produce proportional directional control of this
flow.
DTIC
JetAircraft; Aerodynamic Characteristicdirectional Contol; Thrust \éctor Contol

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands. For related information see also 14 Ground Support Systems and Facilities (Space).

19980015152General Accounting @€e, Resources, Community and Economic Development Diashington, DC USA
Report to the Subcommittee on Aviation, Committee on Transportation and Infrastructure, House of Representatives.
Airport Privatization: Issues Related to the Sale or Lease of US Comne@&l Airports
Nov. 1996; 58p; In English
Report No.(s): PB97-210355; GAO/RCED-97-3; B-271960; No CopyrighdilACASI; A04, Hardcopy; AO1, Microfiche

The possible sale or lease of commercial airports in the USA to private companies has generated considerable attention in
recentyears. Such cities as Newvork and Los Angeles have considered privatizing their airports. proponents claim that privatiza
tion would inject much needed capital into the aviation infrastructure because it would make airports more commercially oriented
and financially self-sufficient. Opponents say that local governments favor privatization as a way to divert airport revenue
intendedfor developing aviation infrastructure to other municipal purposes, resulting in increased costs for airlines and passen
gers.The Chairman and Ranking Minority Member of the Subcommitteev@tidn, House Committee orrdnsportation and
Infrastructurerequested that GAO examine (1) the current extent of private sector participation at commercial airports in the USA
andforeign countries; (2) the current incentives and barriers to the sale or lease of airports; amb(@httad implications for
major stakeholders, such as the passengers, airlines, and local, state, and federal governments, should airports be sold or lease
This report expands on testimony provided to the Subcommittee in February 1966.
NTIS
Airline Operations;Airports; Civil Aviation; Commecial Aircraft; Congessional Reportsfransportation;USA

19980015154NERAC, Inc, Tolland, CT USA
Supersonic Wnd Tunnels (Latest Citations from the Aerospace Database)
Feb. 1996; In English; Page count unavailable
ReportNo.(s): PB96-863154; NASA/TM-96-206788; NAS 1.26:206788; Copyrighit/@d; Avail: Issuing Activity (Natl Bch-
nical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning the design, construction, operation, performance, and use of supersonic wind
tunnels.References cover the design of flow nozzledusdrs, test sections, and ejectors for tunnels driven by compressed air
high-pressurgases, or cryogenic liquids. Methods for flow calibration, boundary layer control, local and freestream turbulence
reduction,and force measurement are discussed. Instrusive and non-intrusive instrumentation, sources of measurenent error
measuremertorrections are also covered. The citations also include the testing of inlets, nozzles,aidaither components
of aerospace vehicles that must operate supersonically. Comprehensive coverage of wind tunnel force balancing systems, an
blowdownand supersonic wind tunnels are covered in separate bibliographies.(Contains 50-250 citations and includes a subject
termindex and title list.)
NTIS
Bibliographies;Supersonic Wd Tunnels

19980015179National Instof Standards andeEhnology National \luntary Lab. Accreditation Progra@aithersbuy, MD
USA

National Voluntary Laboratory Accr editation Program 1996 Directory

White, V. R., National Inst. of Standards anechnology USA; Jan. 1996; 193p; In English
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ReportNo.(s): PB96-162714; NIST/SP-810-ED-1996; No Copyrighgi Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

The Directory is published annually and provides a listing of laboratories accredited by the National Institute of Standards
andTechnology NationalVoluntary Laboratory Accreditation Program (NVLAP). Approximately 700 laboratories in 19 fields
of accreditation are included in the 1996 edition. The Directory lists the name, address, contact person, phone and fax numbers,
accreditation renewal date, and scope of accreditation of each accredited labbhat@irectory contains a description of the
NVLAP program, a summary of laboratory participation, and user instructions, followed by five laboratory indexes which are
cross-referencebly NVLAP Lab Code: Index A. Listing by Laboratory Name; Index B, Listing by Field of Accreditdtidax
C, Listing by State/ Country; Index D. Listing oédting Laboratories by NVLAP Lab Code; Index E, Listing of Calibration Labo
ratoriesby NVLAP Lab Code. The Scopes of Accreditation are provided for testing and calibration laboratories in Iraleckes D
E, respectivelyCurrent accreditation statuses of participating laboratories may be verified by calling or writing NVLAP
NTIS
Laboratories;Directories;Standards

19980016143NERAC, Inc, Tolland, CT USA
Simulators in Training. (Latest Citations from the NTIS Bibliographic Database)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-863808; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning research on simulators and simulator technology in a broad range of training
settings Military settings are stressed. Aerial, ground, marine, and submarine operations are investigated. Simulators that allow
students to perfect procedures are described, emphasizing training for firefighting, sonar, radar, spacecraft, and sea naviga:
tion.(Containsb0-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Simulators;Computerized Simulation

12
ASTRONAUTICS (GENERAL)

For extraterrestrial exploration see 91 Lunar and Planetary Exploration.

19980015105Air Force Scientific Advisory BoardVashington, DC USA
Report on Space Surveillance, Astaids and Comets, and Space Debrisolume 1, Space Surveillance
Jun. 1997; 67p; In English
Report No.(s): AD-A332308; SAB-TR-96-04V1; No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

This study of Space Surveillance, Asteroids and Comets, and Be#cis is a study that is separable into three parts, each
of which is sufficiently complex to be a study of its own. It was requested by Commander, Air Force Space Command, and
approvedoy the Secretary and Chief of Staf the Air Force. Becausacreased knowledge of asteroids and comets as well as
debrisdepends on an enhanced space surveillance system, the unifying subpafispace surveillance. This document reports
the Committees$ findings on Space Surveillance. Space Control is an important element of future Air Force SptidgySurveil
lancethat can provide accurate and timely information on every object in space is a fundamental need of Space Control. This study
describegodays Satellite Surveillance Network, which mainly consists of sensors deployed for missile attack warning and makes
useof technology now several decades old. The present radars, with some modest upgrades and proper calibration, could perform
superiorearth satellite surveillance, if the processing capability wpdated to realize the inherent detection and orbit determina
tion accuracies of the sensors. Deep-space surveillamspendent on optical sensors deployed in locations around the world
thatcould provide a timely search capability for new or maneuvering objects. This study provides recommendations that can vastly
improve Air Force surveillance capabilities at modest cost. Ultimately, Space Surveillance should be conducted from space to
obtainworldwide coverage and ensure timely data without the need for surveillance and tracking stations on foreign soil. This
studyrecommends steps to be taken immediately
DTIC
Space Surveillance (Spacebornggtellite NetworksAemspace EnvisnmentsfReconnaissance Spacecraft
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19980016618NERAC, Inc, Tolland, CT USA
Spacelab Missions (Latest Citations fsm the NTIS Bibliographic Database)
Nov. 1995; In English; Page count unavailable
Report No.(s): PB96-853940; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning Spacelab missiopicSinclude mission reports and analyses of recorded
data.Future mission objectives are discussed. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Spacelab

15
LAUNCH VEHICLES AND SPACE VEHICLES

Includes boosters; operating problems of launch/space vehicle systems, and reusable vehicles. For related information see also 20
Spacecraft Propulsion and Power.

19980015802Minnesota Uniy Army High Performance Computing Research Center and Aerospace Engineering Mechanics
Minneapolis,MN USA
A Numerical Study of the Injector Region of the 30-mm Regenerative Liquid Ripellant Gun
Ray S. E., Minnesota UnivUSA; Sep. 1997; 55p; In English
Contract(s)/Grant(s): DAAH04-95-C-0008; DA Proj. 1L1-6261B-41-FL
Report No.(s): AD-A330546; ARL-CR-336; No Copyrightyadl: CASI; A04, Hardcopy; A01, Microfiche

A numerical study of the flow of liquid propellant (LP) in a regenerative LP gun (RisRf&scribed. The model simulates
theflow of LP from the liquid reservaithrough the orifice, and into the combustion chamibee model is based on a space-time
finite element method and can automatically handle the deformation of the computational domegt Woving scheme is used
to update the mesh at every time stepoBhots of the 30-mm RLPG are studied. One is a smaljelséiot, and the other is a
medium chage shot. The results frothe simulations compare well with data from another numerical model of the RLPG and
with experimental data. The simulations provigislitative details of the transient phenomena that occur in the orifice during the
firing cycle. The agreemenf the results from the model with experimental data provide confidence in the accuracy of the model.
Thenumerical model will be used to study several RLPG shots under a variety of conditions.
DTIC
Combustion Chamber§;omputational GridsFinite Element Method;iquid Rocket Ropellants;Mathematical Models

16
SPACE TRANSPORTATION

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. for related information
see also 03 Air Transportation and Safety and 18 Spacecraft Design, Testing and Performance. For space suits see 54 Man/System
Technology and Life Support

19980014807NASA Johnson Space Centelouston, TX USA
STS-87 Day 09 Highlights
Nov. 27, 1997; In English; ideotape: 14 min. 47 sec. playing time, in colith sound
Report No.(s): NASA/TM-97-13433; BRF-14121; NONP-NASA-V1997125954; No Copyright; Avail: CASI; A02, Video-
tape-VHS;A22, ideotape-Beta

Onthis ninth day of the STS-87 mission, the flight cr&mdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
Winston E. Scott, Kalpana Chawla, and Takao Doi, and Payload Specialist Leonid K. Kadenyuk continue work with the
microgravityscience investigations in a special glovebox facility on the middeckadto@omous operations with the missgon’
prime payload continue in the payload bay of Columbia with no interaction by the crew required.
CASI
Spacelransportation Systengpace fansportation System Flight§paceaws;Space Shuttle Orbiter§pace Shuttle Missions

19



19980015095NASA Johnson Space Centelouston, TX USA
STS-87 Day 07 Highlights
Nov. 25, 1997; In English; ideotape: 8 min. 38 sec. playing time, in cpieith sound
ReportNo.(s): NASA/TM-97-13446; BRF-1412G; NONP-NASA-VVT997125967; No Copyright,\ail: CASI; A02, Video-
tape-VHS;A22, ideotape-Beta

Onthis seventh day of the STS-87 mission, the flight cf@mvdr Kevin R. Kregel, Pilot Steven Windsey Mission Special
istsWinston E. Scott, Kalpana Chawla, arakd@o Doi, and Payload Specialist Leonid K. Kadenyuk turn their attentiovaiGedy
of experiments inside the Shuteabin. These experiments include the processing of several samples of materials inthe glove
box facility in Columbias middeck; the experiment called PRMich involvesheating samples and then recording the mixture
asit resolidifies; and the study of plant growth in space.
CASI
Space fansportation Systen8pace fansportation System Flight§paceoews;Space FlightSpace Shuttles

19980015096NASA Johnson Space Centelouston, TX USA
STS-87 Day 06 Highlights
Nov. 24, 1997; In English; deotape: 18 min. playing time, in colavith sound
ReportNo.(s): NASA/TM-97-13445; BRF-1412F; NONP-NASA-VT997125966; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis sixth day of the STS-87 mission, the flight gr&mdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
WinstonE. Scott, Kalpana Chawla, afdkao Doi, and Payload Specialist Leonid K. Kadenyuk begin the final preparations for
the EVA by Scott and Doi. They are to manually capture th®RSRAN Satellite. After this is accomplished they are to tests
andtechniques that will be required for the assembly of the InterNational Space Station.
CASI
Space Transportation System; Space Transportation System Flights; Spacecrews; Crew Procedures (Inflight); Space Shuttles;
SpaceFlight

19980015097NASA Johnson Space Centklouston, TX USA
STS-87 Day 13 Highlights
Dec. 01, 1997; In English;idfeotape: 15 min. 4 sec. playing time, in cpleith sound
ReportNo.(s): NASA/TM-97-13437; BRF-1412M; NONP-NASA-\1997125958; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, \ideotape-Beta

Onthis thirteenth day of the STS-87 mission, the flight ¢c@mdr Kevin R. Kregel, Pilot Steven Wl/indsey Mission Spe
cialistsWinston E. Scott, Kalpana Chawla, arekdo Doi, and Payload Specialist Leonid K. Kadenyuk continue work imitiie
laboratorycalled the microgravity glovebox facility¥his facility allows crew members to interactively work with twdediént
experiments today studying the formation of composite materials in an attempt to accurately map the roles of gravity-induced
convectionand sedimentation on the samples.
CASI
Space fansportation Systen8pace fansportation System Flight§paceoews;Microgravity; Crew Pocedues (Inflight)

17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes telemetry, space communications networks, astronavigation and guidance, and radio blackout. For related information see
also 04 Aircraft Communications and Navigation and 32 Communications and Radar.

19980015328NASA Lewis Research Centé&leveland, OH USA

Enhancing End-to-End Performance of Information Services Over Ka-Band Global Satellite Networks

Bhasin,Kul B., NASA Lewis Research CentéfSA; Glover Daniel R., NASA Lewis Research CentedSA; Ivancic, Wiliam
D., NASA Lewis Research CenjddSA; vonDeak, Thomas C., NASA Lewis Research Cett8A; Dec. 1997; 12p; In English;
3rd; Ka-Band Utilization Conference, 15-18 Sep. 1997, Sorrento, Italy; Meeting Sponsoredoy ip&rtnstituto Internazionale
delle Comunicazioni

Contract(s)/Grant(s): FOP 632-50-5A

ReportNo.(s): NASA/TM-97-206297; E-10994; NAS 1.15:206297; No CopyrighailACASI; A03, Hardcopy; A01, Micro
fiche

20



ThelInternet has been growing at a rapid rate as the key medium to provide information services such as e-mail, WWW and
multimedia etc., however its global reach is limited. Ka-band communication satellite networks are being developed to increase
theaccessibility of information services via the Internet at global scale. There is need to assess satellite networks in their ability
to provide these services and interconnect seamlessly with existing and proposed terrestrial telecommunication networks. In this
paperthe significant issues and requirements in providing end-to-end high performance for the delivery of information services
oversatellite networks based on various layers in the OSI reference model are identified. Key experiments have been performed
to evaluate the performance of digital video and Internet over satellite-like testbeds. The results of the early develogrnvents in A
andTCP protocols over satellite networks are summarized.

Author
Satellite NetworksAsynchonous Tansfer ModeCommunication Network&xtremely High Fequencies

1998001655INASA Lewis Research Cenjetleveland, OH USA
Progress Dward Standards for the Seamless Inteperability of Broadband Satellite Communication Networks
Ivancic, William D., NASA Lewis Research Center, USA; Glover, Daniel R., NASA Lewis Research Center, USA; vonDeak,
ThomasC., NASA Lewis Research Cent&tSA; Bhasin, Kul B., NASA Lewis Research CentéBA; Jan. 1998; 8p; In English;
17th; InterNational Communications Satellite Systems Conference, 23-21998hYokohama, Japan; Sponsored by American
Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 632-50-5A
ReportNo.(s): NASA/TM-1998-206617; EAD50; NAS 1.15:206617; No Copyrightya&il: CASI; A02, Hardcopy; A01, Micro
fiche
The realization of the full potential of the Natiomaformation Infrastructure (NH) and Global Information Infrastructure
(GII) requires seamless interoperability of egieg satellite networks witterrestrial networks. This requires a cooperatiferef
betweenindustry academia and government agenciedeteelop and advocate nesatellite-friendly communication protocols
andmodifications to existing communication protocol standards. These groups have recently come together to actively participat
ing in a number of standards making bodies including: the Internet Engineaskdrdrce (IETF), the Asynchronousasfer
Mode (ATM) Forum, the InterNationalelecommunication Union (ITU) and thel€communication Industry Association MA)
to ensure that issues regardinficéént use of these protocols over satellite links are not overlookedp@pés will summarize
the progress made toward standards development to achieve seamless integration and accelerate the deployment of multimedi
applications.
Author
CommunicatioNetworks;Satellite NetworksStandadization; Broadband

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites, space platforms; space stations, spacecraft systems and components such as thermal and environmental con-
trols; and attitude controls. For life support systems see 54 Man/System Technology and Life Support. For related information see also
05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation.

19980015239Phillips Lab, Hanscom AFB, MA USA
APEXRAD Documentation Topical Report
Bell, J. T, Phillips Lab., USA; Gussenhoven, M. S., Phillips Lab., USA; Sep. 15, 1997; 39p; In English
Contract(s)/Grant(s): AF Proj. 7601
Report No.(s): AD-A331633; PL-TR-97-21; ERP-121; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

This technical report documents the APEXRAD software package developed by the Phillips LajpGedplysicPirec
torate. APEXRAD is a utility that predicts satellite dose accumulation behind féenedif thicknesses of aluminum (either slab
or hemisphere) for specified orbits. Dose accumulation is predisied empirical dose rate models created using data measured
on the APEX (Advanced Photovoltaic and Electronics Experiments) satellite which flew in a 362 by 2544 km elliptical orbit
inclinedat 700. These dose modaBve a higher position resolution at low altitudes than the previously released CRRESRAD
models.The APEXRAD models give dose rates averaged over the entire APEX mission and forféoentdiévels of magneto
sphericdisturbance, based on a 15 daygeff by 1 day) running average of linear magnetic activity index, Ap. APEXRAD is best
appliedto orbits with apogees less than 2500 kerigees greater than 350 km and inclinations less than 600, for times during
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solarcycle minimum. It can baseful for orbits with higher inclinations or lower perigees, but the user must account for any dose
that may be received outside the region covered by the model. For higher altitude orbits the use of CRRESRAD is recommended.
DTIC

SolarRadiation;Dosimeters Softwae EngineeringApplications Pograms (ComputersMagnetospheric Instability

20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.q., rocket engines,; and spacecraft auxiliary power sources. For related infor-
mation see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 44 Energy Production and Conversion, and 15 Launch
Vehicles and Space Vehicles.

19980013649NERAC, Inc, Tolland, CT USA
Magnetohydrodynamic Propulsion. (Latest citations fom the Energy Science anddchnology Database)
Jan. 1996; In English
Report No.(s): PB96-859715; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning applications of magnetohydrodynamics (MHD) to propulsion systems.
Articles discuss theoretical and experimental designs for MHD thrusters and their feasiaitiation, and performance. Cita
tionsrefer to laboratory-scale and full-scale systems with applications to ships, submarines, and spacecraft. (Contains-50-250 cita
tionsand includes a subject term index and title list.)
NTIS
Propulsion System PerformanddagnetohydodynamicsBibliographies

19980013902NASA Lewis Research Cente&leveland, OH USA
Optical Property Enhancement and Durability Evaluation of Heat Receiver Apertue Shield Materials
deGrohKim K., NASA Lewis Research CenfddSA; Jaworske, Donald A., NASA LewiResearch CentedSA; Smith, Daniela
C., Cleveland State Univ., USA; Jan. 1998; 16p; In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998,
Reno,NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 632-1A-1E
ReportNo.(s): NASA/TM-1998-206623; NAS 1.15:206623; AIAA Pai9&-0270; E-1061; Copyright Walived; Avail: CASI;
A03, Hardcopy; A01, Microfiche

Underthe Solar Dynamic Flight Demonstrati@®DFD) program, NASA Lewis Research Center worked with AlliedSignal
Aerospace, thaeat receiver contractarn the development, characterization and durability testing of refractory metals to obtain
appropriateoptical and thermal properties for the SDFD heat receiver aperture shield. Molybdenum and tungsten foils were grit-
blastedusingsilicon carbide or alumina grit under various grit-blasting conditions for optical property enhancement. Black rhe
nium coated tungsten foil was also evaluated. Tungsten, black rhenium-coated tungsten, and grit-blasted tungsten screens o
various mesh sizes were placed over the pristine and grit-blasted foils for optical property characterization. Grit-blasting was
foundto be efective in decreasing the specular reflectance and the absorptance/emittance ratio of the refractory foils- The place
ment of a screen further enhanced these optical properties, with a grit-blasted scregmibltsted foil producing the best
results. Based on the optical property enhancement results, samples were tested for atomic oxygen and vacuum heat treatme!
durability. Grit-blasted (AI203 grit) 2 mil tungsten foil was chosen for the exterior layer of the SDFD heat receiver aperture shield.
A 0.007 in. wire diameteR0 x 20mesh tungsten screen was chosen to cover the tungsten foil. Based on these test results, a heat
receiveraperture shieltkest unit has been built with the screen covered grit-blast tungsten foil exterior layers. The aperture shield
wastested and verified the thermal and structural durability of the outer foil layers duringpaintihg period.
Author
High Temperatue Tests;TungstenMolybdenumSolar Dynamic Power SystenThermal cuum €sts

19980013924Pennsylvania State Uni\Dept. of Aerospace Engineerijrdniversity Park, R USA

Contributions of Shear Coaxial Injectors to Liquid Rocket Motor Combustion Instabilities Final Report 1 Mar. 1995 -
30Jun. 1997

Micci, Michael M., Pennsylvania State UniWSA; Oct. 24, 1997; 12p; In English

Contract(s)/Grant(s): F49620-95-1-0184; AF Proj. 2308

Report No.(s): AD-A331635; AFOSR-TR-97-0586; No Copyrightaifi CASI; A03, Hardcopy; A01, Microfiche
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Acousticoscillations were induced in a subscale liquidket engine that burned liquid oxygen and gaseous hydrogen-as pro
pellants.The oscillations in the chamber were forced by a rotating gear just downstream of the nozzle throat. High frequency data
wereacquired for pressure and velocity via a pressure transducer and a magnetic floWmeategnetiflowmeter obtains the
acoustiogas velocity by measuring the voltage induced by the iomiaatbustion products moving through an externally imposed
magnetic field. A cross correlation was performed on the velocity and pressure signals to determine the amplitude afgrphase dif
ence of the two signals A linearized one-dimensional acoustic model was developed to simulate the mean and unsteady flow within
the chamber withmass and engy addition. The phase &&fence between unsteady pressure and velocity was determined from
the model andit to match the phase ##frence measured by the experiments. The points where the modeled and experimental
phase differences agreed determined the real part of the propellant evaporation and combustion pressure and velocity couple
responsdunctions.

DTIC
Acoustic Velocity; Oscillations; Liquid Propellant Rocket Engines; Liquid Oxygen; Combustion; Stability; Magnetic Fields;
PressureSensors

19980015137California Univ, San DiegpLa Jolla, CA USA
Fundamental of Acoustic Instabilities in Liquid-Propellant Rockets Final Report Period ending 14 Feb. 1997
Williams, F A., California Univ, San Diego, USA; Apri4, 1997; 7p; In English
Contract(s)/Grant(s): F49620-94-1-0166
Report No.(s): AD-A329657; AFOSR-TR-97-0355; No Copyrightails CASI; A02, Hardcopy; A01, Microfiche

The objective of this research was to improve understanditigeainechanisms by which flpmixing and combustion pro
cessesire coupled to acoustic fields in liquid propellant rocket motors. Partaiidartion was focused on analyses of amplifica
tion mechanisms coupled with finite rate chemigctions by use of numerical and analytical methods. A theoretical explanation
of empirical correlation of instability boundaries for engine test results for LOX/RP-1 rockets was developed on the basis of ampli
fication by finite rate chemical reactions in strained mixing layers. In addition, a new numerical computation of nonlinear amplifi
cation mechanisms in LOX/GH2 combustion suggested a possible explanation of threshold phenomena found in liquid propellant
rockets.
DTIC
Acoustic Instability; Liquid Propellant Rocket Engines; Liquid Rocket Propellants; Numerical An&lgsidjustion Physics;
ChemicalReactions

19980016322NASA Lewis Research Cenjetleveland, OH USA
Performance Evaluation of the SPT140
Manzella,David, NYMA, Inc., USA; Sarmiento, Charles, NASA Lewis Research Cdd&A; Sankovic, John, NASA Lewis
ResearctCentey USA; Haag, ®m, NASA Lewis Research Cent&lSA; Dec. 1997; 10p; In English; 25th; Electric Propulsion
Conference24-28 Aug. 1997, Cleveland, OH, USA; Sponsored by Electric Rocket Propulsion SdS8aty
Contract(s)/Grant(s): NAS3-27186TRP 632-1B-1B
ReportNo.(s):NASA/TM-97-206301; NAS 1.15:206301; IEPC-97-059; E-10998; No Copyrigril ACASI; A02, Hardcopy;
A01, Microfiche

As part of an on-going cooperative program with indystryengineering model SHR0 Hall thrusterwhich may be suitable
for orbit insertion and station-keeping of geosynchronous communication satellites, was evaluated with respect to thrust and
radiatedelectromagnetic interference at the NASA LeResearch CentePerformance measurements were made using a{abora
tory model propellant feed system and commercial power supplie®rijiee was operated in a space simulation chamber capa
ble of providing background pressures of 4 x 10(exp €} ®r less during thruster operation. Thrust was measured at input powers
rangingfrom 1.5 to 5 kilowatts with two diérent output filter configurations. The broadband electromagnetic emission spectra
generatedy the engine was also measured for a range of frequencies from 0.01 to 18,000 Mhz. These results are compared to
the noise threshold of the measurement system and MIL-STD-461C where appropriate.
Author
Electric Populsion;Spacecraft Rypulsion;Hall Effect; Engine €sts;Thrust Measwgment
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19980016658NASA Lewis Research CenteZleveland, OH USA
RHETT/EPDM Flight Hollow Cathode
Manzella,David, NYMA, Inc., USA; Patterson, Michael, NASA Lewis Research Cebt8A; Pastel, Michael, Gilcrest Electric,
USA; Dec. 19978p; In English; 25th; Electric Propulsion Conference, 24-28 Aug. 1997, Cleveland, OH, USA; Sponsored by
Electric Rocket Propulsion SocietySA
Contract(s)/Grant(s): NAS3-27186; NAS3-2735T(W° 632-1B-1B
ReportNo.(s):NASA/TM-97-206302; NAS 1.15:206302; IEPC-97-103; E-10999; No Copyrigril ACASI; A02, Hardcopy;
AO01, Microfiche

Underthe sponsorship of the BMDO Russidall Electric Thruster &chnology program two xenon hollow cathodes, a flight
unit and a flight spare were fabricated, acceptance tested and delivered to the Naval Research Laboratory for use on the Electric
PropulsionDemonstration Module. These hollow cathodes, based on the InterNational Space Station plasmadasidggmctor
were fabricated at the NASA Lewis Research Center for use with a D-55 anode layer thruster in the first on-orbit operational
applicationof this technologyThe 2.2 Ampere nominal emission current of this device was obtained with a xenon flow rate of
0.6 mg/s. Ignition of the cathode discharwas accomplished through preheating the active electron emitter with a resistive heat
ing element before application of a 650 volt ignition pulse between the emitter and an external starting electrode. The successful
acceptancéesting of the Electric Propulsion Demonstration Module utilizing these cathodes demonstrated the suitability of cath
odesbased on barium impregnated inserts in an enclosed keeper configuration for use with Hall thruster propulsion systems.
Author
Hollow CathodesElectric Propulsion;Hall Effect; Performance @sts

19980016688Institut National Polytechnigudoulouse, France
Electromagnetic Behavior of a Modular MHD Thruster during Normal and Damaged Operating Conditions
Brunet, Y, Institut National Polytechnique, France; Kom, C. H., Institut National Polytechnique, France; 1995; 6p; In English
Report No.(s): PB96-126461; No Copyrighyall: CASI; A02, Hardcopy; A01, Microfiche

Themagnetic field of an annular MHD thruster made of independent superconducting modules has been studied with analyti
caland numerical methods. This configuration allows to obtagelaragnetized volumes and high inductiewels with rapidily
decreasing leakage fields. When some inductors are out of order, the thruster remains still operational, but the leakage fields
increase in the vicinity of the failure. For given structural materials and superconductors, it is possible to determine the size of
the conductors in order to redutiee electromagnetic forces and the peak field supported by the conductors. For an active field
of 10 T in a 12 m diameter annual active channel of a thruster with 24 modules, the peak field is 15.6 T on the Nb3Sn conductors
andthe structure has to sustain 10(sup 8) N/m forces. The necessity to place some magnetic or superconductidigGlmsieds
particularlywhen the thruster is in a degraded mode.
NTIS
ConductorsMagnetic FieldsMagnetohydodynamicsNumerical AnalysisSupeconductivity;Supeconductors (Materials)

19980016814National Inst. of Standards andchnology Gaithersbuy, MD USA
Solid Propellant Gas Generators: Poceedings of the 1995 Wrkshop
Yang,J. C., National Inst. of Standards arethiinology USA; GrosshandlelV. L., National Inst. of Standards andchnology,
USA; Nov. 1995; 226p; In English
Report No.(s): PB96-131479; NISTIR-5766; No Copyrightaifs CASI; Al1, Hardcopy; A03, Microfiche

Theintent of the workshop was to bring together gas generator manufacturers, researchers, and potential usengat discuss
ous critical issues related to the evaluation and performance of the gas generators as a fire fighting tool and the search for new
propellantsThe specific objectives of the workshop, which reflected the need for such an apparatus, were: Identification of certifi
cationprocedure(s) for gas generators in fire suppression applications; determination of critical parameters for evaluating the fire
suppressioefficiency of various gas generators; development of a standard methodology to facilitate testing of gas generators;
identificationof possible applications other tharotection of engine nacelles and dry bays; and identification of a new generation
of propellants.
NTIS
Solid Popellant CombustionGas GeneratorsConfeences;Evaluation;Performance @sts

24



23
CHEMISTRY AND MATERIALS (GENERAL)

19980015252Minnesota Uniy Dept. of Chemical EngineerinBuluth, MN USA
Predicting Toxicity and Degradability of Quadricyclane, Fluorocarbon Ethers and Their AnalogsFinal Report, 1 Aug.
1996- 31 Jul. 1997
Basak,Subhash C., Principal Investigator, Minnesota Uti&A; Lodge, Keith B., Minnesota UnjWSA; SchubaueBerigan,
JosephSouth Carolina Uniy USA; Jun. 1997; 207p; In English
Contract(s)/Grant(s): F49620-94-1-0401; AF Proj. 2312
ReportNo.(s): AD-A329766; NRRI/TR-97/15; AFOSR-TR-97-0374; No Copyrighaih Issuing Activity (Defensedchnical
InformationCenter (DTIC)), Microfiche

A number of novel molecular similarity methods have been developed using topos-structural and topochemical parameters
which can be computed directly from molecular structure using FOTLdpological indices (TIs), atom pairs (APs), geometrical
parametersand semiempirical quantuaihemical parameters have been used for molecular similarity analysis and development
of hierarchical QSAR models. The relativéeetiveness of the various similarity techniques in selecting anafobsstimating
propertiesof toxicological importance have been tested on a selected set of properties such as mutagatediyicity lipo-
philicity (logR, octanol/water), etc. The K nearest neighbor (KNN) method, K=1,2...25, has been used in generating probe-induced
subsetdrom different databaseResults show that the KNN method gives the best estimate of properties at K=5-10 for-the prop
ertiesstudied.
DTIC
Toxicity; Ethers;Fluorocarbons;Structural DesignMolecular Structue; Data Bases

19980015414Southwestern Ohio Council for Higher Educatibayton, OH USA
A Summary of Various Materials Reseach Experiments Final Report 27 May 1992 - 26 May 1997
Vogler, Wanda G., Southwestern Ohio Council for Higher Education, USA; Feb. 1997; 1347p; In English
Contract(s)/Grant(s): F33615-92-C-5904; AF Proj. 2418
Report No.(s): AD-A330173; WL-TR-97-4037; No Copyrightjali: Issuing Activity (Defense &chnical InformatiorCenter
(DTIC)), Microfiche

This Technical Report gives a summary of the research perfamikd support of the Yight Laboratory Materials Directer
ate under a Student Support contract. The report contains a summary of the activities undertaken in administering the contract
as well as the research and results for each of 284 Tasks completed under the contract. Tasks included technical support an
researchn such areas as: Nonmetallic materials(structural materials, mechanics and surface interactions, pohstracsural
materials), metals aneramics (processing and high temperature materials, metals beb@wuiural metals, nondestructive
evaluation) electromagnetiaterials (hardened materials, electronic and optical materials), system support materials integrity
materials engineering, computer activities and manufacturing (material processing control paradigms, feature-based material/
productdesign, self-improving systems).
DTIC
Ceramics;Optical Materials;Refractory MaterialsNondestructive dsts

199800161250hio State Uniy Dept. of PhysigsColumbus, OH USA
Synthesis and Characterization of Oligomeric Anilines
Feng,J., OhioState Uniy, USA; Zhang, W Ohio State Uniy USA; MacDiarmid, A. G., Ohio State UniWJSA, Epstein, A. J.,
Ohio State Uniy, USA; Sep. 20, 1997; 7p; In English
Contract(s)/Grant(s): NO0014-95-1-0302; N00014-92-J-1369
ReportNo.(s): AD-A330138; TR-P306; No Copyrightyail: Issuing Activity (Defense dchnical Information CentéDTIC)),
Microfiche

The synthesis of well characterized polyaniline oligomers H-(C6H4)-N(H)n-H (n=4, 8, 16) (depicted for simplicity in the
fully reduced form) from commercial dianiline, (n=2) is reported. Rapid oxidative coupling reactions result predominately in the
formationof tetrameroctamer and hexadecamespectivelywhen the reagents are mixed in optimum ratios. Doping by HCI
afterconversion to the emeraldine oxidation state resulted in conductivities in the range from 0.001 to 0.01 S/cm
DTIC
Hydrochloric Acid;Oligomers;Oxidation
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COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

19980012523California Dept. of TansportationOffice of Materials Engineering arniésting ServicesSacramento, CA USA
Evaluation of Deflection and Bending Strength Characteristics of Fiber-Reinforced Plastic Lighting Standardg-inal
Report
OKeeffe,M., California Dept. of Tansportation, USA; No\w1995; 127p; In English
Report No.(s): PB96-176128; No Copyrighyall: CASI; A07, Hardcopy; A02, Microfiche

Theresults of testperformed on six diérent models of fibglass-reinforced plastic (FRP) lighting standards are presented.
Fourparameters, including deflection of thele tip under a specified bending load, ultimate bend strength, degradation of coating
after2,500 hours of accelerated weathering, and coating thickness, were evaluated. Results are compared to requirements in th
California Department of flansportation 1992 Standard Special Provision 86.08.5 tdssr Lighting Standards’ Three feif-
ent styles of FRP poles, some with breakaway anchor bases, direct burial breakaway joints, and non-breakaway anchor bases
(eachstyle in lengths of 9,140. mm and 10,700 mm), were obtained from two manufacturers of FRP lighting standards.
NTIS
Anchors (FastenersBoundary Layer Separatioffflexural Stength;Loads (Forces)Transportation;Weathering

19980013120Forest ServiceBrooks Forest Products CentBfacksbug, VA USA
Ultrasonic Defect Detection in Vboden Pallet Parts for Quality Sorting
SchmoldtD. L., Forest Service, USA; Nelson, R. M., Forest Service, USA; Ross, R. J., Forest Service, USA; Proceedings of the
Nondestructiveevaluation of Materials and Composites; Dec. 19@8uivie 2944, pp. 285-295; In English; Nondestructive Eval
uationof Materials and Composites, 3-5 Dec. 1996, Scottsdale, AZ, USA; Sponsored by InterNational Society for Optical Engi
neering,USA
Report No.(s): PB97-154777; ISBN 0-8194-2348-3; Copyrighivéd; Avail: CASI; A03, Hardcopy; A01, Microfiche

Millions of wooden pallets are discarded annually due to damage or because their low cost makes them readily disposable.
Higherquality wooden pallets, howevean be built from high quality deckboards and stringers, and have a much longer life cycle
anda lower cost per trip. The long-term goal of this project is to develop an automated pallet part inspection system to sort pallet
partsaccording to grade. Ultrasonic time of flightqF) measurement in a pitch-catch arrangement are being used to distinguish
differenttypes of defects, including knots, decenpss grainand voids, from clear wood. Rolling transducers of fedéht fre
guenceg84 KHz, 0.5 MHz, and 1.261Hz) have been used to collect measurements on four oak deckboards of 1/2 inch thickness.
UltrasonicC-scans taken on a 1/2 inch x 1/2 inch grid indicate t@4&t With 84 KHz transducers céie used to partially distin
guishbetween several deckboard features and clear wood. Nevertheless, future application of thesededsattsliétection must
be limited to single, pixel value classification, but must include pixel neighborhoods with textural information.
NTIS
Damage Assessmeiife (Durability); Ultrasonic Flaw DetectionNondestructive 8sts;Quality Contol; Wooden Structues

19980013647NERAC, Inc, Tolland, CT USA
Metal Matrix Composites: Fatigue and Fracture Testing. (Latest citations fom the Aerospace Database)
Jan. 1996; In English
ReportNo.(s): PB96-859681; NASA/TM-96-206844; NAS 1.15:206844; Copyrighit/®d; Avail: Issuing Activity (Natl Bch-
nical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning techniques and reguésting metal matrix composites for fatigue and-frac
ture. Methods include non-destructive testing techniques, and static and cyclic techniques for assessing compression, tensile
bending,and impact characteristics.
NTIS
Bibliographies;Composite MaterialsiMetal Matrix Composites-atigue (Materials)

19980013901Allison Advanced Development Gdndianapolis, IN USA

Low Cost Manufacturing Appr oach of High Temperature PMC Components Final Report
KannmacherKevin, Allison Advanced Development Co., USA; NG@997; 82p; In English
Contract(s)/Grant(s): NAS3-27420TRQP 523-21-13
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ReportNo.(s): NASA/CR-1997-20622HAS 1.26:206225; E-10962; No Copyrightyal: CASI; A05, Hardcopy; A01, Micro
fiche

Theoverallobjective is to develop a satisfactory sheet molding compound (SMC) of a high temperature polyimide, such as
PMR-11-50,VCAP-75, or NB2-76and to develop compression molding processing parameters for a random, choppleigfiiber
temperature, sheetolding compound that will be moreafdable than the traditional hand lay-up fabrication methods. Compres
sionmolding will reduce manufacturing costs of composites by: (1) minimizing the conventional machining required-after fab
rication due to the use of full 360 deg matched tooling, (2) reducing fabrication time by minimizing the intensive hand lay-up
operationsaassociated with individual ply fabrication techniques, such as ply orientation and ply count and (3) possibly reducing
componenmmold time by advanced B-staging prior to molding. This program is an integral part of Allist06/AE engine fami
ly’s growth plan, which willutilize technologies developed under NASA&ub-sonic fiansport (AST) programs, UHPTET initia
tives,and internally through Allisos’IR&D projects Allison is aggressively pursuing this next generation of engines, with both
commercialand military applications, by reducing the overall weight of the engine through the incorpofatébranced, light
weight, high temperature materials, such as polymer matrix composites. This infusion wiatenals into the engine is also a
major factor in reducing engine cost becaitgeermits the use of physically smaller structural components to achieve the same
thrustlevels as the generation that it replaced. A lightere eficient propulsion system translates to a substantial cost and weight
savingsto an airframes structure.
Author
Polyimides;SheetMolding Compoundsfechnology UtilizationModulus of ElasticityCompessive Sangth;Tensile Stength;
PolyimideResins

19980014221INERAC, Inc, Tolland, CT USA
Developments in Reinfocing Fibers: Carbon and Graphite. (Latest Citations fom Engineered Materials Abstracts)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862818; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning developments in carbon and graphite reinforcing fibers. References discuss
marketand technology trends, new fibers and their production methods, fiber surface preparation methods, and application to new
compositematerials. New developments in glass fibers are discussed in a separate biblif@goapdaps 50-250 citations and
includes a subject term index and title list.)
NTIS
Bibliographies;Carbon Fibers;Graphite; Reinfocing Fibers;Composite Materials

19980014224NERAC, Inc, Tolland, CT USA
Automation in Processing Composites: Testing and Quality Control. (Latest Citations from Engineered Materials
Abstracts)
Feb.1996; In English
Report No.(s): PB96-8638; No Copyright; Aail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning automated inspection and quality assurance techniques used in composite
materialsprocessing. Citations discuss robotics, fuzzy logic, and intelligent systems used in Quality Control and Nondestructive
testing.Technologies and equipment include ultrasonics, x-rays, and smart structures. Automation in molding of composite mate
rials and in forming of composite materials is covered in separate bibliographies.(Contains 50-250 citations and sutljedts a
termindex and title list.)
NTIS
Bibliographies;Composite MaterialsiNondestructive dsts;Quality Contol; Inspection;Automation

1998001444 1Massachusetts Inst. oédh, Dept. of Chemical EngineerinGambridge, MA USA
Nanocrystalline Processing and Interface Engineering of Si3N4-based Nanocompositesogress Repoytl Jul. - 30 Sep.
1997
Ying, Jackie Y, Massachusetts Inst. oédh., USA; Oct. 01, 1997; 8p; In English
Contract(s)/Grant(s): NO0014-95-1-0626
Report No.(s): AD-A330949; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche
This report describes the microstructural characterization of nanocrystalline titanium nitride (TiN) produced in our forced
flow reactor Microscopy studies ofill densified through a pressureless sintering process show a consistent utirafosrue
turewith grains of 140 nm and no glassy ig@nular or secondary phas€amparison of iN ceramics processed by faéifent
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methodsdemonstrates that there is a clear benefit to avoiding exposure of the starting powdebsittthair pressure application
duringsintering (e.g., by HIPing at 20@Pa) was not necessary to achieve full densification at 1400 deg C. STEM analysis of
a fully-dense UNS8OOIN ceramic found no oxygen-rich regions in the grains or grain boundaries.

DTIC

Ceramics; Densification; Grain Boundaries; Microscopy; Microstructure; Powder (Particles); Silicon Nitrides; Titanium
Nitrides

19980014802NERAC, Inc, Tolland, CT USA
Silicon Carbide Whisker Composites (Latest Citations fom Engineeled Materials Abstracts)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-863550; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the manufacturepplications of silicon carbide whisker reinforced eom
posites. Citations discuss the preparation of whiskers and the processing of composites containing the whiskers. Applications
includeaerospace engines, automotive components, engine componentsgarad isgpplants. Physical properties such as bend
ing strength, crack propagation, creep, fracture toughardsstress strain curves are covered. Ceramic matrix, metal matrix, and
carbon-carborcomposites are examined.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Silicon CarbidesWhisker Composites

19980014816Stanford Uniy Dept. of Aeronautics and Astronauti&anford, CA USA
Manufacture and Design of Composite GridsFinal Report 1 Jun. 1996 - 31 May 1997
Tsai, Stephen WStanford Uniy, USA; Jul. 1997; 28p; In English
Contract(s)/Grant(s): F49620-96-1-0258
Report No.(s): AD-A329659; AFOSR-TR-97-0322; No Copyrightaifi CASI; A03, Hardcopy; A01, Microfiche

Grid structures have been in use for decades. Many were made of reinforced concrete or metals. Grids made of composite
materialsoffer high stifness and strength at low mass that are competitive with traditional composite laminates. Commenly avail
ablemanufacturing processes sushfilament winding, pultrusion and tubes made from female molds are used to produce com
posite grids. Cost effective grids can then be madege lsives and quantities. Grids derive their glatifhess and strength
from their ribs. They are fundamentally féifent from laminates which derive theirs from plies. The models fémests and fail
uremodes can be viewed as simple extensions of laminated p late theohpped that grids will emge as one of theommon
structuralforms along with solid, sfiéned and sandwich panels. Potential applications of composite grids are also mentioned.
DTIC
CompositeMaterials; Concetes;Cost Effectivenes§ailure ModesfFemales;Filament Vihding; High Stength; Manufactur-
ing; Sandwich Structes

19980015125University of South FlorideDept. of Mechanical Engineerinfampa, FL USA
Fracture Mechanics of Brittle Matrix Composites with Imperfect Interfaces Final Report 1 Jul. 1995 - 31 Aug. 1997
Kaw, Autar K., Compileyr University of South FloriddJSA; Krishnan, B University of South Florida, USA; Madonraj, H., Uni
versity of South Florida, USA; &, J., University of South FloridelSA; Besterfield, G. H., University of South Florida, USA,
Oct.07, 1997; 36p; In English
Contract(s)/Grant(s): F49620-95-1-0164
Report No.(s): AD-A331372; AFOSR-97-0548TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

In understanding the complexity of the fracture mechanics of brittle matrix composites, knowing reliable values of the
mechanicaproperties of the fibematrix interface are important. Since all experiments designed to evaluate the mechanical prop
ertiesof the fibermatrix interface rely on curve fitting experimental measurements to analytical results, accurate physieal model
ing of these tests is imperative. In this final report, two common tests, namely the push-in test and the slice compression test, were
analyticallysimulated. In the push-in test, théeet of extrinsic factors such as indent or shape and size, and push-through radius
hole,and intrinsic factors such as transverse isotropy of fibers on load-displacement curves was studied. All factors except the
pushthrough hole-radius were found tdeddt the load-displacement curves. In the slice compression test, comparison was made
for the values of maximum protrusion, residual protrusiondsimbnd lengths for a simple shésg analysis and a finite element
analysismodel. Lage differences ranging from 15% to 70% were found by using the tferelift models. Hence, the importance
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of accurate modeling of the test cannot be ignored. The study also gives tools to an experimentalist for designing reliable experi
mentsfor evaluating reliable values of the mechanical properties of therfibgix interface.
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19980015199New Mexico Inst. of Mining andélchnology Dept. ofMetallurical and Materials Engineerin§ocorro, NM USA
Reactively Sintered Molybdenum Disilicide-Based Composited-inal Report 26 May 1996 - 28 Feb. 1997
Chawla, K. K., New Mexico Inst. of Mining ana&@hnology USA; Apr. 01, 1997; 88p; In English
Report No.(s): AD-A330977; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

Theobjective of this research was to identify the phases formed and determine some mechanical properties of reactively sint
ered MoSi2 and MoSi2 composites with carbon additions. The carbon additions were made via polymeric coatings on MoSi2
particles.Carbon was added to form silicon carbide particles (SiCp) in situ and to reduce the inherent pr&@tamdfloSi2.
The in situ formation of SiCp would increase the low temperature toughness of MoSi2 by using it as a reinforcement and also
reducethe high temperature creep by reducing grain boundary sliding causesttys flow of SiO2. The carbon coating of the
MoSi2 powder was obtained by: phenolic resin based carbon by solvent evaporation and aqueous dispersion flocculatio n. The
sinteringtemperatures and times ranged from 1600 to 1800 deg C and 1 to, ¥@8gectivelyThe addition of carbon did reduce
the presence of SiO2 and there was formation of SiCp. HowtheBiCp formation was less than expected and, therefore, did
notincrease toughness significantfihe Nowotny phase (M04.8Si3C0.6) was also found in less than expected amounts.
DTIC
Carbon; Coating; Creep Properties; Disilicides; Evaporation; Grain Boundaries; High Temperature; Low Temperature;
MechanicalProperties;MolybdenumMolybdenum CompoundBhenolic ResinsPlastic CoatingsPolymeric Films;Powder
(Particles)

19980015543NERAC, Inc, Tolland, CT USA
Interfacial Bond Strength of Composite Materials. (Latest Citations fom Engineered Materials Abstracts)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-864392; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the interfacial bond strength of composite materials. Fibers include cellulosic,
aramid, e-glass, carbon, and silicon carbide. Matrices include thermosets and thermoplastics. Short fibers, long fibers, knitted
fibersand wound fibers are discussed. Failure modes such as spall fracture and fiber pull-out are included.
NTIS
Bibliographies;Composite MaterialsStrength;Fiber Stength

19980015635NERAC, Inc, Tolland, CT USA
Flammability and Toxicity of Composites. (Latest Citations fom Engineered Materials Abstracts)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-864194; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning flammability and toxicity of composite materials, including phenolics, poly
esterspolyimides, angolyesterimides. Panels, foams, sandwiches, and laminates are reviewed. The citations also review uses
in space, marine, construction, and automotive applications. (Contains 50-250 citations and irstlbjes #rm index and title
list.)
NTIS
Bibliographies;Flammability; Toxicity; Composite Materials

19980015924NERAC, Inc, Tolland, CT USA
Fiber Reinforced Composites. (Latest citations fim the U.S. Patent Bibliographic File with Exemplary Claims)
Jan. 1996; In English
Report No.(s): PB96-859541; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning methods of producing and applying high-strength, ther
mally-stable and fracture-tough fiber reinforced composites (FRC). Methods of forming FRC products and their uses in bearing,
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seal,brake, shaft, coil spring, and tool support materials are presented. Preparation and treatment techniques for fibrous materials
usedin FRC production are disclosed. (Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies;Fiber Composites

19980016130NERAC, Inc, Tolland, CT USA
Fabric Reinforced Composites. (Latest Citations fsm World Textile Abstracts)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-863840; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning natural and synthetic fibers used as reinforcing agents for composite materi
als.While plastics and elastomers are emphasized, other reinforced materials are also exahsedatd, and yarns of glass,
carbon, polyester, aramid, metal, polyamide, and polypropylene are considered as reinforcing materials for epoxies, rubbers,
vinyls, cements, angolyesters. Structural, mechanical, and physical properties of composite materials are discussed, along with
their manufacturing processes and applications.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Fiber Compositest-abrics; Reinfocing Materials;Synthetic Fibers

19980016867California Univ, Div. of Structural Engineerind.a Jolla, CA USA
Experimental Spin Testing of Integrally Damped Composite Plates=inal Report
Kosmatka, John, California UnjWJSA; Feb. 1998; 34p; In English
Contract(s)/Grant(s): NCC3-493
Report No.(s): NASA/CR-1998-207058; SSRP-98/01; NAS 1.26:207058; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

The experimental behavior of spinning laminated composite pretwisted plates (turbo-fan blade-like) with small (less than
10% by volume) integral viscoelastic damping patches was investigated at NASA-Lewis ResearchT€redtfgrent platesets
were experimentally spin tested and the resulting data was analyzed. The first-four plate sets investigated tailoring patch locations
and definitions to damp specific modes on spinning flat graphite/epoxy plates as a function of rotational speed. The remaining
six plate sets investigated damping patch size and location on specific modes of pretwisted (30 degrees) graphite/epoxy plates
Theresults reveal that: (1) significant amount of damping can be added using arsmatit of damping material, (2) the damped
platesexperienced no failures up to the tested 28,08@ugd 750,000 cycles, (3) centrifugal loads causedcaease in bending
frequenciesnd corresponding reductions in bending damping levels that are proportional to the bemusg stiérease, and
(4) the centrifugal loads caused a decrease in torsion natural frequency and inaleasginig levels of pretwisted composite
plates.
Author
Fan Blades;Flat Plates;Graphite-Epoxy CompositeSpin Ests;Viscoelastic Dampingyibration Damping;Laminates

19980016898Tennessee UnivDept. of Mechanical and Aerospace Engineeritigpxville, TN USA

On the Interaction Between Damage and Moisture Sorption in Cross-Ply Laminated Composites Feb. 1996 - 30 Sep.

1998

Abdel-Tawab Khaled, Bnnessee UnivUSA; Weitsman, Y, Tennessee UnivUSA; Mar 1997; 1p; In English

Contract(s)/Grant(s): NO0014-96-1-0821

Report No.(s): AD-A333379; MAES97-1.0-CM; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche
Laminatedcompositesare increasingly used in engineering applications that involve exposures to ambient humidities. There

fore, for a reliable and economic design of structures made of laminated composites, it is necessary to study moisture sorption

in these materials and the consequeieices on mechanical behavidkinder service conditions, laminated composites may also

undergodamage in the form of microcracks, which cdectfthe sorption process ahdnce the moisture weight-gain measure

ments.The objective othis article is to provide some guidelines for both experimental and analytical investigations of moisture

contentin transversely cracked cross-ply laminated composites.
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25
INORGANIC AND PHYSICAL CHEMISTRY

Includes chemical analysis, e.g., chromatography, combustion theory; electrochemistry, and photochemistry. For related information
see also 77 Thermodynamics and Statistical Physics.

19980012513Central Lab. of the Research Counddaresbury LahWarrington, UK
Towards Direct Simulation of Turbulent Combustion on the Cray T3D: Initial Thoughts and Impressions
Emersonp. R., Central Lab. of the Research Councils, UK; Cant, R. S., Cambridge UKj\Apr. 1996; ISSN 1362-0207; 27p;
In English
Report No.(s): PB96-169024; DL-TR-96-002; CopyrigtaivVéd; Avail: CASI; A03, Hardcopy; A01, Microfiche

The paper provides an initial assessment of a Cray T3D MPP system for an engineering application. A comparison of the
performanceof a Direct Numerical Simulation code tre Cray T3D and the Intel iPSC/860 is presented. The floating point per
formanceof standard FORRAN 77 indicates that there is room for improvement and details concerning necessary optimizations
to improve the floating point performance of a conjugate gradient solver are given. The lack of a secondary cachtectsarly af
the cache dfciency when preconditioning is applied. In comparison to the IR®LC/860, the CRAT3D shows a substantial
improvemenin performance and alsofefs a low-latencyhigh-bandwidth communications network.
NTIS
CommunicatiomNetworks;Computerized SimulatioiGonjugate Gradient Methodirect Numerical Simulatiorloating Point
Arithmetic; Turbulent Combustion

19980012546NERAC, Inc, Tolland, CT USA
Water Treatment by Reverse Osmosi¢lLatest citations from the U.S. Patent Bibliographic File with Exemplary Claims)
Jan.1996; In English
Report No.(s): PB96-859889; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations of selected patents concerning water purification systems and componeet&issng
osmosigechnologyPatents include purification systems and devices for seawatste waterand drinking waterTopics also
include complete purification systems, valves and distribution components, membranes, supports, storage units, and monitors.
Water purification systems using activated charcoal are referenced in a related bibliography. (Contains 50-250 citations and
includesa subject term index and title list.)
NTIS
Water TreatmentBibliographies;Reverse Osmosis

19980012765Army Cold Regions Research and Engineering Lldanover NH USA
Antifr eeze Admixtures for Conciete
Korhonen,Charles J., Army Cold Regions Research and Engineering Lab., USA; Cortez, Edel R., Army Cold Regions Research
and Engineering Lab., USA; Durninginfothy A., Army Cold Regions Research and Engineering Lab., USA; Jeknavorian, Ara
A., Army Cold Regions Research and Engineering Lab., USA; Oct. 1997; 53p; In English
Report No.(s): AD-A332653; CRREL-SR-97-26; No Copyrightaik CASI; A04, Hardcopy; A01, Microfiche

Thegoal of this project was to develop a chemical admixture that would reduce the need for wintertime thermal protection
of freshly placed concrete. Chemicals were investigated for their ability to promote strength gain in concrete cured below 0 deg
C. The project was carried out in five phases. Phase 1 evaluated existing and new admixtures. Phase 2 meéscirefl phenef
ising chemicals on concrete properties. Phases 3 and 4 tested the practicality of using the new technology/admixture in the field.
Phaseb disseminated the findings through an Army conference and through the development of this report, in addition to normal
W.R. Grace advertising channels. Laboratory strength tests established that two prototype admixtures were capable of protecting
concretedown to -5 deg C. Results from other laboratory tests show that the chemicals pose no harm to the concrete or embedded
ferrousmetals. Concreteontaining the prototype admixtures passes standard freeze-thaw tests, does not shrink, ulmesually
not contain harmful alkalis, and does not produce irregular hydration products. Field tests clearly demonstrated that working with
thesenew admixtures requires no new skills. The concrete can be mixed at lower temperaturesnsayinthe admixtures
areeasily dosedhto the mixing trucks, as is normal practice tqdayd concrete is finished in the usual manBstimates show
that the two prototype admixtures can extend the construction season by as much as three months in the contiguous USA. The
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prototypehas proved that low-temperature admixtures are possible. The industry partner sees the need to develop admixtures that
will work to -10 deg C before going commercial with this technology

DTIC
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19980012766Physical-Echnical Inst. Tashkent, Uzbekistan
Continuous Solid Solutions with new Chemical Compoundd-inal Report
Saidov Mukhtar Physical-Echnical Inst., Uzbekistan; Sep. 02, 1997; 13p; In English
Contract(s)/Grant(s): F61708-97-9078
Report No.(s): AD-A332654; EOARD-SPC-97-4018; No CopyrigviaiA CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking Physicathhical Institute as follows: The contractor will investigate the eondi
tionsof formation and preferential fields of applications for continuous solid solutions with new chemical compounds.
DTIC
Chemical CompositionGas Composition

19980013048Virginia Polytechnic Inst. and State Uniept. of Mechanical EngineerinBlacksbug, VA USA
Transport of High Concentrations of Carbon Monoxide to Locations Remote from the Burning CompartmentAnnual
Report,1 Sep. 1995 - 31 Aug. 1996
Lattimer,B. Y., Virginia Polytechnic Inst. and State UniMSA; VandsburgerU., Virginia Polytechnic Inst. and State URiSA,
Roby,R. J., Hughes Associates, Inc., USA; AI®97; 358p; In English
Contract(s)/Grant(s): NISSONANB4D1651
Report No.(s): PB97-167563; NISFCR-97-713; No Copyright; vail: CASI; A16, Hardcopy; A03, Microfiche

An experimental study was conductedmeasure the fefcts of oxygen entrainment on the transport of CO in building fires,
and to develop a procedure for estimating CO levels during a building fire. Experiments were performed with an insulated
1/4-scaleroom connected to the side of a 1/4-scale hallway forming an L-shape. Measurements of CO, unburned hydrocarbons
(UHC), CO2, and Ozoncentrations and temperature were performed within the compartment, the hallway and post-hallway in
the exhaust duct. \th a fixed size opening connecting the compartment to the halthepxygen entrainment was varied by
changingthe depth of the oxygen deficient hallway uplager The CO level was a function of the compartment stoichiometry
andthe occurrence of external burning. A procedure for predicting CO levels in building fires was also developed. The procedure
accountdor the efects of external burning, the non-uniform transport of toxic gases in the hatheayallway uppelayer depth
andthe stoichiometry of the system on the CO levels at remote locations.
NTIS
Carbon Monoxide; Entrainment; Gas Transport; Combustion Chemistry; Concentration (Composition); Air Sampling; Fires;
CombustiorProducts

19980013404NYMA, Inc., Brook Park, OH USA
Using LaserIinduced Incandescence to Measar Soot/Smoke Concentrationg=inal Report
VanderWal, Randall L., NYMA, Inc., USA; Dec. 1997; 12p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS3-27186TRP 963-70-0E
ReportNo.(s): NASA/CR-1997-206325; NAS 1.26:206325; 83A3; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche
Laser-inducedncandescence fefrs great advantages in measuring soot concentrations. A brief summary of the technique
andsome illustrations of its capabilities is presented here.
Author
IncandescenceSoot;Smokelaser Applications

19980013656Secretariat d’Etat a la Recherchab. de Synthese Qanique Algiers, Algeria
Recovery of the heavy elements by NaY AND NaZSM-5 sorbant materials
Nibou, Djamel, Secretariat d’Etat a la Recherche, Algeria; Lebaili, Soltane, Universite des Sciences etliedmdie Houari
BoumedieneAlgeria; Apr 1997; 10p; In English
ReportNo.(s): INIS-DZ-0005; DE97-632320; No Copyrightyall: CASI; A02, Hardcopy; A01, Microfiche; US Sales Only; US
SalesOnly

Poroussorbants ageolites have a several applications ifiedlénts fiels: industrial gas purification, catalysis, transformation
hydrocarbures prosesses and exchange ions. The high capacity to exchange their cations with those of aqueous solutions we
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known. Since the accession of synthetic zeolites, these silibatesinvaded the market and the firstindustrial applications were

in exchange field. Studies at Battelle Northwest in Rchland, Washington have shown that zeolites may be used in treatment of
radioactivewastes. The used method for storingiftopes is based on selective removal by ion exchange. Clinoptilolite, zeolite
(modernite), NaA, andW-500 have been used. In this context, the present work deals with the recovery of heavy metals like lead
and uranium using some microporous materials. The obtained results show that NaY faujasite and NaZSM-5 of the FAU- and
MFI-type structure respectively are veryesftive in removing these elements from waste water
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19980013900NASA Lewis Research Cente&leveland, OH USA
Electrodeposited CulnSe2 Thin Film Junctions
Raffaelle,R. R, Florida Instof Tech., USA; Mantovani, J. G., Florida Inst. @fch., USA; BaileyS. G., NASA Lewis Research
Center,USA; Hepp, A. F NASA Lewis Research Cent&tSA; Gordon, E. M., \lberforce Univ, USA; HarawayR., Wilber-
forceUniv., USA; Nov 1997; 10p; IrEnglish, 1-5 Dec. 1997, Boston, MA, USA; Sponsored by Materials Research Sd&iaty
Contract(s)/Grant(sNCC3-535; HOP 632-1A-1A
ReportNo.(s): NASA/TM-1997-206322; NAS 1.15:206322; E914; No Copyright; #ail: CASI; A02, Hardcopy; A01, Micro
fiche

We have investigated thin films and junctions based on copper indium diselenide (CIS) which have been grown-by electro
chemical deposition. CIS is a leading candidate for use in polycrystalline thin film photovoltaic solar cells. Electrodeposition is
a cost-efective method for producing thin-film CIS.&Wave produced both p and n type CIS thin films from the same aqueous
solutionby simply varying the deposition potential. A CIS pn junction was depassied a step-function potential. Stoichiome
try of the single layer films was determined by energy dispersive spectroscopy. Carrier densities of these films increased with
deviationfrom stoichiometryas determined by the capacitance versus voltage dependence of Schottky contacts. Optical bandgaps
for the single layer films as determined by transmission spectrosamgyalso found to increase with deviation from stoichiome
try. Rectifying current versus voltage characteristics were demonstrated for the Schottky barriers and for the pn junction.
Author
Copper Indium Selenide$hin Films;Electrodeposition

19980013928California Univ, Materials Dept.Santa Barbara, CA USA
Agqueous Piocessing of Si3N4 Powder with Chem-Adsorbed SilaneBeriod ending 30 Sep. 1996
Colic, Miroslav, California Univ., USA; Franks, George V., California Univ., USA; Fisher, Matthew, California Univ., USA,
Lange,Fred F, California Univ, USA; Sep. 30, 1996; 33p; In English
Contract(s)/Grant(s): NO0014-96-1-0975
Report No.(s): AD-A33291; TR-5; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

Different chem-adsorbed silane molecules have been used to produce weakly attractive silicon nitride particlefoetworks
aqueous colloidal processing. Silanes with diamino and polyethyleneglycol hydrophilic heads yielded slurries with the lowest
viscosity,longest sedimentatiogtability and highest packing densi@hem-adsorbed silane molecules protected silicon nitride
andyttrium oxide, a common processing aid, from hydrolysis as dtween 5.5 and.1A novel approach was used to produce
shortrange repulsive potentials necessary to yield the weakly attractive networks. Addition of salt to dispersed silicslumitride
rieswith particles coated with polyethyleneglycol-silane, caused the collapse of the 22aatgroisains and residual electrical
doublelayer This produced a weakly attractimetwork which persisted during consolidation to yield a plastic body with a flow
stresghat was dependent on the counterion size. When 0.5 M tetramethylammonium chloride was ud€y plagtic bodies
hada flow stress similar to clawhereas lithium counterions produced bodies with a much higher flow stress.
DTIC
Silicon Nitrides;Silanes;Powder (Particles)Adsorption

19980014110Geogia Univ, Dept. of ChemistryAthens, GA USA
Surface Chemistry in Electochemical Atomic Layer ProcessingFinal Report Apr. 1991 - Apr 1996
Stickney John L., Ge@jia Univ, USA; Oct. 16, 1997; 4p; In English
Contract(s)/Grant(s): N0O0014-91-J-1919
Report No.(s): AD-A331050; TR-30; No Copyrightyail: CASI; AO1, Hardcopy; A01, Microfiche
Atomic layer processing involves the formatiand/or etching of materials an atomic layer at a time. Atomic layer epitaxy
is the most obvious example, where a thin film of a material is formed an atomic layer at a time. That is, surface limited reactions
areused to deposit individual atomic layers of the elements making up a compoundreHutisas are used in a cycle, where
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eachcycle results irthe formation of a monolayer of the compound. The present studies were designed to investigate these surface
limited reactions. @ determine what the structures of the deposits were, and how that structure influenced subsequent deposition.
DTIC

Thin Films; Surface Reactiongitomic Layer Epitaxy

19980014211Geogia Univ, Dept. of ChemistryAthens, GA USA
Thin Layer Electrochemical Studies of ZnS, ZnSe, and ZnTe Formation by Electrochemical Atomic Layer Epitaxy
(ECALE), May 1996 - Sep. 1997
Colletti, Lisa P, Geogia Univ, USA; Thomas, Sajan, Gepa Univ., USA; Wimer, Elvin, Geogia Univ, USA,; StickneyJohn
L., Geogia Univ, USA; Oct. 16, 1997; 12p; In English
Contract(s)/Grant(s): N0O0014-19-J-1919
Report No.(s): AD-A331052; TR-28; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

Thin-layer electrochemical studies of tinederpotential deposition (UPD) of Zre,TSe, and S on polycrystalline Au sub
strateshave been performed. These studies were initiated to investigate the electrodepositian ahdeTand ZnS by electro
chemicalALE (ECALE). Zn I'PD on Au begins at -0.5 V and results in a coverage of 0.47 monolayer @ndTiSe atomic
layers were formed using a two step process were bulb chalcogenide was removed by reduction, leaving the atomic layer. The
reductionof the last atomic layer ofelor Se was not observed, regardless of how negative the potential was scanned. Sulfur atomic
layerswere spontaneously deposited below -0.6 V from a sulfide solution. Thermodynteuis afe clearly evident during the
first monolayer of deposition. Zinc deposition onty Be, and S coated electrodes occurs at progressively more positive potentials
asthe stability of the zinc compounds increase. This initial information was used to develop ECALE cycles for the compounds,
andthin-films were formed by repeated application of the cycles. The dependence of the deposit coverage on the depasition poten
tialswas examined and found to display the characteristic 'S’ curve of a surface limited process. In addition, the deffendence
the coverage on the number of ECALE cycles performed was found to be near the ideal 0.5 ML per cycle for ZnSe and ZnS. The
ZnTecoverage per cycle was less than expected indicating that further optimization of deposition conditions is needed.
DTIC
Atomic Layer EpitaxyAtoms;ChalcogenidesCoatings;Cycles;ElectrodepositionElectrodes;Polycrystals;S Curves

19980014805NERAC, Inc, Tolland, CT USA
Magic Angle Spinning NMR Spectioscopy (Latest citations from the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-868286; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the principles and applications of amaggcspinning (MAS) nuclear mag
neticresonance (NMR) in high resolution spectra analysis of solids. Magic angle spinning NMR is a very powerful spectrographic
techniquéfor the study of structures, dynamics, and reactivity of solids. Industatdrials investigated include zeolitegjamic
compounds and polymers, liquid crystals, silicate and borate glasses, and alumina and oxide films. Applications in conductive
polymers biological systems, andganic matrixes of composite materials are prese(@thtains 50-250 citations and includes
asubject term index and title list.)
NTIS
Bibliographies;Nuclear Magnetic Resonanc8pectroscopy

19980014806NERAC, Inc, Tolland, CT USA
High Performance Liquid Chromatography. (Latest citations from the Energy Science anddchnology Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-867650; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the development and applications of high performance liquid chromatogra
phy technology. Citations discuss chromotographic separation, characterization, analysis, and purification of a variety of sub-
stancesReferenceso applications in isotope separation, radiobiojJagynunoassaywater pollution, fossil fuel analysis, coal
liquefaction, and petroleum fraction are included. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Liquid Chromatography
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1998001481 7Cincinnati Univ, Dept. of Materials Science and Engineeri@¢ USA
Combustion Synthesis of Niobium Intermetallics and Composite$-inal Report 1 Apr. 1995 - 30 Mar1996
Sekhard. A., Cincinnati Uniy USA; Dey G. K., Cincinnati Uniyy USA; Carr D., Cincinnati Uniy, USA; Gupta, V Cincinnati
Univ., USA; Apr. 01, 1997; 131p; In English
Contract(s)/Grant(s): F49620-93-1-0200
Report No.(s): AD-A329703; ICM-037; AFOSR-TR-97-0436; No CopyrighgiA CASI; A07, Hardcopy; A02, Microfiche

This report describestudies carried out on the various aspects of micropyretic synthesis on Ni and Nb aluminiddgecThe ef
of process parameters like compaction pressure, diluents, preheat temperature, and particle size on the process and-on the synth
sizedproduct have been examined theoretically as well as experimeMatigls have been developed to explain tfecebf
theaforementioned process variables on the synthesis process by postulating on the mechanism of the process. A good agreemel
hadbeen found between model predictions and the observed experimental results. Micropyretic synthesis is a process in which
alloying occurs at a local level at a very rapid rate. In a process of this nature, the homogeneity of the resulting microstructure
in terms of phase content and composition is important. Despifadhihat homogeneity of the microstructure is important in
productsmade by this process, no many studies have been carried out to examine this aspect. In this report, the synthesized micro
structurehas been examined by detailed electron microsc@pg of the highlights of the study is the result of thattmposi
tional and microstructural homogeneity of the micropyretically synthesized product is unusually uniform, thus establishing the
processas potentially useful for aircraft alloys. The fabrication of NiAl with better mechanical properties by the process-of micro
pyreticsynthesis has been attempted. Adanumber of alloying additions have been made in order to develop a tough&loy
whenalloyed with Fe, Cr and V has been found to show considerable improvement in fracture toughness. Improvement in fracture
toughness$as been found in the case of NiAl alloyed wittafid Nb. The déct of a second combustion reaction on the synthesis
processand the microstructure has been examined in the case of NiAl alloyedi\aitd B.
DTIC
Combustion Synthesigjectron Microscopy;Fracture Stength; Homogeneity; Intermetallicsjechanical Poperties;Micro-
structure

19980015138Technische Uniy Delft, Netherlands
Ruthenium-Catalyzed Expoxidation of Unfunctionalized Olefins: Scope and LimitationsEpoxidatie van Niet-Gefunction
aliseerdeOlefines, Gekatalyseerd door Ruthenium: Mogelijkheden en Beperkingen
Barf, G. A., Bechnische Uniy Netherlands; Jan. 22, 1996; 172p; In English
Report No.(s): PB97-157382; No Copyrighyjal: CASI; A08, Hardcopy; A02, Microfiche

Contentsnclude the following: Introduction: Synthesis of achligands and their use in ruthenium-catalyzed epoxidations
with sodium periodate; Synthesis of chiral ligands and their use in ruthenium-catalyzed epoxidations with sodium periodate;
Ruthenium-catalyzed epoxidation with various oxidants; Mechanistic aspects of ruthenium-catalyzed epoxidations; Artifical
enzymespolypeptides in ruthenium-catalyzed epoxidations; Evaluation of ruthenium-catalyzed epoxidations.
NTIS
Oxidizers;PolypeptidesRutheniumSodium;Symmetry

19980015141Gordon Research Conferences, Iiféngston, Rl USA
Gordon Reseach Conference on Molten Salts and Liquid MetalsFinal Report 1 May - 31 Oct. 1997
HusseyCharles L., Mississippi UnivUSA; Oct. 1997; 12p; In English; Gord&esearch Conference on Molten Salts and Liquid
Metals,3-8 Aug. 1997, HennikeNH, USA
Contract(s)/Grant(s): F49620-97-1-0044; AF Proj. 2303
Report No.(s): AD-A330639; AFOSR-TR-97-0515; No Copyrightails CASI; A03, Hardcopy; A01, Microfiche

The purpose of this conference was to provide a forum fodiggemination and discussion of cutting edge research in the
fields of molten salt chemistry and liquid metal physics. The scheduled conference program inclinige®3peakers; these
speakersvere split 13-10 between molten salts and liquid metals, respect\tlgugh there was no overall conference theme,
theresearch topics that were explored during the conference were loggmtyzed according to the following subtitles: the struc
ture of liquid metals, spectroscopy in molten salts, low temperature molten salt systems, metal-insulator transitions, technological
applicationsof molten salts, novel synthetic chemistry in molten salts, and expanded liquadpo3ter sessions were héid
conjunction with the lectures; approximately 50 of the attendees participated in these poster sessions, and many of the invited
speakerslso presented posters. = The conference was truly interNational in flavor and included participants from Belgium, Can
ada,France, Germanylungary Ireland, Japan, NorwaRussia, Sweden, Switzerland, the UK, Ukraine, and the U.StAeof
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78registered attendees, 7 wgraduate students, 10 were postdoctoral students, 16 were research scientists, 40 were university
faculty members, and 5 were research directors or program managers.

DTIC

Insulators;Liquid Metals;Low Temperatue; Molten Salts

19980015157Chicago Uniy; Dept. of ChemistryChicago, IL USA
Charge and Field induced Spectscopy of Solid Hydogen Final Report 1 Jul. 1994 - 30 Jun. 1997
Oka, Takeshi, Chicago UniyUSA; Oct. 17, 1997; 10p; In English
Contract(s)/Grant(s): F49620-94-1-0386; AF Proj. 3484
Report No.(s): AD-A331301; AFOSR-97-0572TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

With the termination of my Air Force project, this is the last report for ffioytedn solid hydrogen spectroscopiyhas been
anextremely inspiringperiod of ten years working with a group of brilliant students.HAve practically created a new field, and
the results my students obtained will remain as the cornerstone of future development. | am extremely grateful to AFOSR and
taxpayers for supporting our &drt. The fieldis now just about to find its application to matrix spectroscopgenic chemical
kinetics,solid chage diagnosis, and non-lineaptics, etc., and it is heartbreaking on my part to have to terminate our research,
butluckily several groups have picked up the momentum. | shall watch the future development with great aspiration.
DTIC
CryogenicsDiagnosis;Hydrogen;Reaction KineticsSolid CryogensSpectroscopy

19980015160Kentucky Univ, Dept. of Mechanical Engineeringexington, KY USA
Flame Base Structue of Small-Scale Pool Fes Final Report
Venkateshs., Kentucky Uniy USA, Ito, A., Kentucky Uniy USA,; Saito, K., Kentucky UniyUSA; Wichman, I. S., Michigan
StateUniv., USA; Dec. 1996; 24p; In English
Report No.(s): PB97-137574; No Copyrighyjal: CASI; A03, Hardcopy; A01, Microfiche

To improve the understanding of the flame anchoring mechanism and structure of buoyancy-controlled liquid pool fires, the
authorsemployed small scale pool fires whose diameters range between 1.5 - 20 cm. The measurements include flow visualization
by a Particle-Tack LasetSheet technique (PTLS) combined with a high speed video camera and temperature profites by a
thermocoupleThe authors found from those measurem#rdasmajor air entrainment occurred through the Primary Anchoring
Zone,PAZ, which consists of a small area covering approximatedyn high and around the circumference just above the dark
zone;while air entrainment through the quenching zone (a dark zone formed between the visible flame edge and the burner port)
wasnegligible. In addition, the authors visualized the existance of a vortex ring at a stagnation zone in the fuel vapor phase for
both propanol and hexane pool fires, in agreement with qualitative observation by other workers.
NTIS
Flame Pppagation;Diffusion FlamesExperimentation

19980015247NERAC, Inc, Tolland, CT USA
X-ray Fluor escence Analysis. (Latest Citations @m the NTIS Bibliographic Database)
Feb. 1996; In English; Page count unavailable.
Report No.(s)PB96-863824¢Copyright aived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning techniques, methodapggratus, design aspects, and applications of x-ray
fluorescencanalysis. Applications include industrial waste, air pollution, petroleum and geochemistry
NTIS
Bibliographies; X Ray FluoescenceX Ray AnalysisChemical AnalysisfechnologiesDesign Analysis

19980015255Geopia Inst. of Bch, Geogia Tech Research Insitlanta, GA USA
Kinetics and Thermochemistry of the Cl((sup 2)P(sub J)) + C2Cl4 Association Reaction
Nicovich,J. M., Geogia Inst. of Bch., USA; Ving, S., Gewjia Inst. of Bch., USA; Mckee, M. L., Auburn UniM\USA; Wne,
P. H., Georgia Tech Research Inst., USA; Laboratory Investigations of Stratospheric Halogen Chemistry; Apr. 09, 1997; ISSN
0022-3654pp. 13-21; Reprfrom J. Phys. Chem., v100, 1996 p 680-688; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyall: CASI; A02, Hardcopy; A03, Microfiche

A laser flash photolysis-resonance fluorescence technique has been employed to study the kinetics of the Cl(sup 2)P(sub j)
+ C2Cl4 association reaction as a function of temperature (231-390 K) and pressure ¢8)7@itrogen bukr gas. The reac
tion is found to be in the falloff regime between third and second order over the range of conditions investigated, although the
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second-ordelimit is approached at the highgsessures and lowest temperatures. At temperatures below 300 K, the association
reactionis found to be irreversible on the experimental time scale of approximately 20 m-s. The kinetic data at T is less than 300
K have been employed to obtain fallphrameters in a convenient format for atmospheric modeling. At temperatures38bove

K, reversible addition is observed, thus allowing equilibrium constants for C2CI5 formation and disstxiai@etermined.
Second-and third-law analyses of the equilibrium data lead to the following thermochemical parameters for the association reac
tion; Delta-H(298) = -18.1 +/- 1.3 kcal/mol, Delta-H(0) = -1#/6 1.3 kcal/mol, and Delta-S(298) = -27.7 +/- 3.0 cal/mol.K. In
conjunctionwith the well-known heats of formation of Cl((sup 2)P(sub j)) and C2Cl4 the above Delta-H values lead to the follow
ing heats of formation for C2CI5, at 298 and 0 K: Delta-H(f,298) = 8.0 +/- 1.3 kcal/mol and Delta-H(f,0) = 8.1 +/- 1.5 kcal/mol.
The kinetic and thermochemical parameters reported above are compared with other reported values, and the significance o
reportedassociation rate cdefients for understanding tropospheric chlorine chemistry is discussed.

Author

AssociatiorReactionsAtmospheric Chemistr@Ghlorine CompoundsfhermochemistryPhotodissociationReaction Kinetics;
Photolysis;Environment Effects

19980015256Geomia Inst. of Bch, School of Earth and Atmospheric Sciendsttanta, GA USA
Kinetics of the Reaction of O((sup 3)P) with CF3NO
Thorn,R. R, Geogia Inst. of Bch., USA; Nicovich, J. M., Gegia Inst. of Tech., USA; Cronkhite, J. M., Gaga Inst. of Bch.,
USA; Wine, P H., Geogia Inst. of Bch., USA; Laboratory Investigations of StratosphEiatogen Chemistry; Ap09, 1997;
ISSN 0538-8066, pp. 22-30; Repr. from InterNational Journal of Chemical Kinetics, v27, 1995 p 369-377; In English; Also
announceas 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyal: CASI; A02, Hardcopy; A03, Microfiche

A laser flash photolysis-resonance fluorescaacknique has been employed to study the kinetics of the reaction of O((sup
3)P)with CF3NO (k(2))as a function of temperature. Our results are described by the Arrhenius expression k(2)(T) = (4.54 +/-
0.70) x 10(exp -12)exp[(-560 +/- 46)/T] cu cm/molecule.s (243 K is less than or equal to T is less than or equal terd@4 K);
are2 sigma andepresent precision onlyhe O((sup 3)P) + CF3NO reaction isfaiéntly rapid that CF3NO cannot be employed
asa selective quencher for O2(alpha(1) Delta-g) in laboratory systems where O((sup 3)P) and O2(alpha 1 Delta g) coexist, and
whereO((sup 3)P) kinetics are being investigated.
Author
Photolysis; Atmospheric Chemistry; Reaction Kinetics; Temperature Effects; Oxygen; Molecular Excitation; Environment
Effects;Carbon Compoundd;luorine CompoundsJrace Contaminants

19980015257Geonia Inst. of Bch, School of Earth and Atmospheric Sciendstianta, GA USA
Laser Flash Photolysis Studies of Radical-Radical Reaction Kinetics: The O((sup 3)P(sub J)) + BrO Reaction
Thorn,R. R, Geogia Inst. of Bch., USA; Cronkhite, J. M., Gegia Inst. of Tech., USA; Nicovich, J. M., Gegia Inst. of Bch.,
USA; Wine, P H., Geogia Tech Research Inst., USA; Laboratory Investigations of Stratospheric Halogen Chemistg, Apr
1997;ISSN 0021-9606pp. 31-42; Repifrom J. Chem Phys., v102, no. 10, 8 M&#95 p 4131-4142; In English; Also announced
as19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyal: CASI; A03, Hardcopy; A03, Microfiche

A novel dual laser flash photolysis-long path absorption-resonance fluorescence technique has been employed to study the
kineticsof the important stratospheric reaction O((sup 3)P(sub j)) + Br yields(k1) BrO((sup 2)P(sub J)) + O2 as a function of tem
peraturg231-328 K) and pressure (25-150ri)) in N2 bufer gas. The experimental approach preserves the principal advantages
of the flash photolysis method, i.e., complete absence of surface reactions and a wide range of accessible pressures, but als
employstechniques which are characteristic of the disghdow method, namely chemical titration as a means for dedtieng
absolute concentration of a radical reactant and use of multiple detection axes. We find that k1 is independent of pressure, anc
thatthe temperature dependence of k1 is adequately described by the Arrhenius expression k1(T) = 1.91 1 ){28&¢p)-du
cm/ molecule.s; the absolute accuracy of measured values for k1 is estimated to vary from +/- 20 percent at at T approximately
230 K to +/- 30 percent at T approximately 330 K. Our results demonstrate that the O((sup 3)P(sub j)) + BrQicartéeef
significantlyfaster than previously 'guesstimated,” and suggest that the catalytic cycle with the O((sup 3)P(sub j)) + BrO reaction
asits rate-limiting step is the dominant stratospheric BrO(x), odd-oxygen destruction cycle at altitudes above 24 km.
Author
Photolysis;Reaction KineticsRadicals;Oxygen;Stratospher; Atmospheric ChemistnBromine CompoundSirace Contami
nants
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19980015258Geogia Tech Research InsSchool of Chemistry and BiochemistAtlanta, GA USA
Temperature-Dependent Kinetics Studies of the Reactions Br((sup 2)P(sub 3/2)) + CH3SCH3 reversible reaction
CH3SCH2 + HBr. Heat of Formation of the CH3SCH2 Radical
JeffersonA., Geopia Tech Researchnst., USA; Nicovich, J. M., Gegia Tech Research Inst., USA;ik¢, P H., Geogia Tech
Researclinst., USA; Laboratory Investigations of Stratospheric Halogen Chemistry08pt997; ISSN 0023-3654, pp. 64-71;
Repr.from The Journal of Physical Chemistv@8, 1994 p 64-71; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyall: CASI; A02, Hardcopy; A03, Microfiche

Time-resolved resonance fluorescence detection of Br((sup 2)P(sub 3/2)) atom disappearance or appearance 266 nm lase
flash photolysis of CF2Br2/CH3SCH3/H2/N2 and CI2CO/CH2SCH3/HBr/H2/N2 mixtures has been employed to study the
kineticsof the reactions Br((sup 2)P(sub 3/2)) + CH3SCH3 reversible reaction HBr + CH3SCH2¢la-fi)nction of tempera
ture over the range 386-604 K. Arrhenius expressions in units of cu cm/molecule which describe the results are k3= (9.0 +/- 2.9)
x 10 (exp -1) exp[(-2386 +/- 151)/T]; errors are 2 sigma and represent precisiart@olyr knowledge, these are the first kinetic
datareported for each of the two reactions studied. Second and third law analysesmfiibéum data for reactions 1 and -1
have been employed to obtain the following enthalpies of reaction in units of kcal/mol: Delta-H(298) = 6.11 +/- 1.37 and Del-
ta-H(0)= 5.37 +/- 1.38. Combining the above enthalpies of reaction with the well-known heats of formatipHBf, B-H3SCH3
givesthe following heats of formation of the CH3SCH2 radical in units of kcal/mol: Delta-H(sub(f,298)) = 32.7 +/- Ddland
ta-H(sub (f,0)) = 35.3 +/- 1.4, errors are 2 sigma and represent estimates of absolute.aduei@eyt bond dissociation eggr
in CH3SCH3 obtained from our data, 93.7 +/- 1.4 kcal/mol at 298 K and 92.0 +/- 1.4 kcal at 0 k, agrees well with a recent molecular
beamphotofragmentaion study but is 3 kcal/mol lower than the value obtained from an iodination kinetics study
Author
ReactionKinetics;Heat of DissociationRadicals;Photolysis;Atmospheric ChemistnBromine Compounds$ieat of Forma
tion; Temperatue Dependence

19980015259Geogia Tech Research InsElectro-optics and Physical Sciences | &lanta, GA USA
Halogen and Sulfur Reactions Relevant to Polar Chemistry
Wine, Paul H., Geagia Tech Research Inst., USA; Nicovich, J. Michael, @aoflech Research Inst., USA; Stickel, Robert E.,
GeorgiaTech Research InstJSA; Zhao, Z., Gegjia Inst. of Bch., USA; Shackleford, C. J., Ggia Inst. of Bch., USA; Kreut
ter, K. D., Geogia Tech Research Inst., USA; Daykin, E.®eogia Tech Research Inst., USA;ang, S., Gemia Tech Research
Inst., USA,; Laboratory Investigations of Stratospheric Halogen Chemistry; Apr. 09, 1997, pp. 72-82; Repr. from NATO ASI
Series,The Troposheric Chemistry of Ozone in the Polar Regions, v17, 1993 p 72-82; In English; Also announced as 19980015254
Contract(s)/Grant(sNAGw-1001; NSF AM-9104807;E-8904-038; No Copyright;vail: CASI; A03, Hardcopy; A03, Micro
fiche

It is widely hypothesized that catalytic cycles involving BrO(x) species play an important role in the episodic destruction of
ground-levelozone which is observed in the springtime Arctic boundary |lajtaiough the exact mechanism for production of
BrO(x) radicals remains an open question [Barrie et al., Bottenheim et al.; Finlayson-Pitts et al., McConnell et al.] The critical
evidencdinking ozone depletion with BrO(x) chemistryda observed negative correlation between ozone and filterable bromine
[Bottenheimet al., Kieser et al.] In a recent field study of springtime Arctic boundary layer chemistry [Kieser et al.] ozone con
centrationsand ethane concentratiowere found to be correlated; this observation suggests chlorine atoms (which react rapidly
with ethane) may also be an important catalyst for ozone destruction under springtime Arctic conditions.
Derived from text
Bromine Compound$ialogens;Sulfur; Ozone DepletionArctic RegionsCatalysts;Cycles;Bromine;Boundary Layers

19980015260Geogia Tech Research InsSchool of Earth and Atmospheric Sciendsttanta, GA USA
Kinetics of the BrO + NO2 Association Reaction. @mperature and Pressue Dependence in the Falloff Regime
Thron, R. P., Georgia Tech Research Inst., USA; Daykin, E. P., Georgia Tech Research Inst., USA; Wine, P.H., Georgia Tech
Researchinst., USA; Laboratory Investigations of Stratospheric Halogen Chemistryp8pt997; ISSN 0538-8066, pp. 83-99;
Repr.from InterNational Journal of Chemical Kinetics, v25, 1993 p 521-537; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyall: CASI; A03, Hardcopy; A03, Microfiche

A laser flash photolysis-long path absorption technique has been employed to study the kinetics of the reaction BrO + NO2
+ M yields (k1) products as a function of temperature (248-346 K), pressure (16-800 torr) fanddsifdentity (N2,CF4) The
reactionis found to be in the falléfregime between third and second-order over the entire range of conditions investigated This
is the first study where temperature-dependent measurements of k1(P,T) have been reported at pressures greater than 12 tor
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hencepur results help constrain choices of KTjRor use in models of lower stratospheric BrO(x) chemigtpproximate fallof
parameterin a convenient form for atmospheric modeling are derived.

Author

BromineCompoundsNitrogen; Temperatue Dependencé?ressureDependencePhotolysis;Atmospheric ModelsAssociation
ReactionsMethane

19980015261Geopgia Inst. of Bch, Physical Sciences LalAtlanta, GA USA
Temperature-Dependent Kinetics Studies of the Reactions Br((sup 2)P3/2) + H2S yields SH + HBr and Br((sup 2)P3/2)
+ CH3SH yields CH3S + HBr Heats of Formation of SH and CH3S Radicals
Nicovich,J. M., Geogia Inst. ofTech., USA; KreutterK. D., Geogia Inst. of Bch., USA; vanDijk, C. A., Gegia Inst. of Ech.,
USA; Wine, P H., Geogia Inst. of Bch., USA, Laboratory Investigations of Stratospheiaogen Chemistry; Ap09, 1997;
ISSN0022-3654, pp. 10011; Repr from J. PhyChem., v96, 1992 p 2518-2528; In English; Also announced as 19980015254
Contract(s)/Grant(sNAGw-1001; NSF AM-8802386; NSF AM-9104807; No Copyright; ¥ail: CASI; A03, Hardcopy; A03,
Microfiche

Time resolved resonance fluorescence detection of Br(sup 2)P3/2) atom disappearance or appearance following 266-nm lasel
flash photolysis of CF2Br2/H2S/H2/N2, CF2Br2/CH3SH/H2/N2, CI2CO/H2S/HBr/N2, and CH3SSCH3/HBr/H2/N2 mixtures
hasbeen employed to study the kinetics of the reactions Br((sup 2)P82% = SH + HBr (1,-1) and Br((sup2)P3/2) + CH3SH
= CH3S + HBr (2, -2) as a function of temperature over the range 273-431K. Arrhenius expressions in units of 10(exp -12) cu
cm/molecule/s which describe the results are k1 = (14.2 +/- 3.4) exp[(-2752 +/- 90)/T],(k-1) = (4.40 +/- 0.92) exp[(-971 +/-
73)IT],k(2)= (9.24 +/- 1.15) exp[(-386 +/- 41)/T], and k(-2) = (1.46 +/-0.21) exp[(-399 +/-4&)fdrs are 2 sigma and represent
precisiononly. by examining Br((sup 2)P3/2) equilibrium kinetics following 355nm laser flash photolysis of Br2/CH3SH/H2/N2
mixtures,a 298 K rate coétient of (1.7 +/- 0.5) x 10(exp -10) cu cm/molecule/s has been obtained for the reaction CH3S + Br2
yields CH3SBr + Brto our knowledge, these are the first kinetic data reported for each of the reactions studied. Measured rate
coefficients,along with known rate colients for similar radical + H2S, CH3SH, HBr2 reactions are considered in terms of
possiblecorrelations of reactivity with reaction thermochemistry and with IP - EA, tfereiifce between the ionization potential
of the electrordonor and the electronfifity of the electron acceptoBoth thermochemical and clgartransfer décts appear
to be important in controlling observed reactivities. Second and third law analyses of the equilibrium data for reactions 1 and 2
havebeen employed to obtain the following enthalpies of reaction in units of kcal/mol: for reaction 1, Delta-H(298) = 3.64 +/-
0.43 and Delta-H(0) = 3.26 +/-0.45; for reaction 2, Delta-H(298) = -0.14 +/- 0.28 and Delta-H(0) = -0.65 +/- 0.36. Combining
theabove enthalpies of reaction with the well-known heats of formation, &t H2S, and CH3SH gives the following heats
of formation for the RS radicals in units of kcal/mol: Delta-H(sub f)(sub 0)SB).07 +/- 0.72, Delta-H(sub f)(sub 298)(SH)
=34.18 +/- 0.68, Delta-H(sub f)(sub 0)(CH3S3%+44 +/- 0.54, Delta-H(sub f)(sub 298)(CH3S) = 29.78 +/- 0.44; errors are 2
sigmaand represent estimates of absolute accuidey SH heat of formation determined from our data agrees well with literature
values but has reduced error limits compared to other available values. The CH3S heat of formation determined from our date
is near the low end of the rangéprevious estimates and is 3-4 kcal/mol lower than values derived from recent molecular beam
photofragmentatiostudies.
Author
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Nitrogen; Charge Tansfer;Hydrogen SulfidePhotolysis;Thermochemistry

19980015262Geogia Tech Research InsPhysical Sciences LalAtlanta, GA USA

Deuterium Substitution used as a ®ol for Investigating Mechanisms of Gas-Phase Ee-Radical Reactions

Wine, P. H., Geogia Tech Research Inst., USA; Hynes, A. J., @eoflech Researcinst., USA; Nicovich, J. M., Gegia Tech
Research Inst., USA; Laboratory Investigations of Stratospheric Halogen Chemistry; Apr. 09, 1997; ISSN 0097-6156, pp.
125-142;Repr from ACS Symposium Series , Isotopdeefs in Gas-Phase Chemistnp. 502, 1992; In English; 201st; Isotope
Effects in Gas-Phase Chemistry, 14-19 Apr. 1991, Atlanta, GA, USA; Sponsored by American Chemical Society, USA; Also
announceas 19980015254
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Resultsare presented and discussed for a number of gas phase free radical reactions where H/Cféstéquewtie valu
ablemechanistic insights. The cases considered are (1) the reactions of OH, NO3, and CI with atmospheric reduced sulfur com
pounds(2) the reactions of OH and OD with CH3CN and CD3CN, and (3) the reactions of alkyl radicals with HBr and DBr
Author
Deuterium;Free RadicalsVapor PhasesAlkyl CompoundsSulfur CompoundsChemical ReactiondReaction KineticsAtmo-
sphericChemistry

19980015263Geogia Inst. of Bch, Physical Sciences LalAtlanta, GA USA
Kinetics and Thermochemistry of the Br((sup 2)P3/2) + NO2 Association Reaction
Kreutter,K. D., Geogia Inst. of Bch., USA; Nicovich, J. M., Gegia Inst. of Bch., USA; \ihe, P H., Geogia Inst. of Bch.,
USA,; Laboratory Investigations of Stratospheric Halogen Chemistry;0®r1997; ISSN 0022-3654, pp. 150-158; Répm
Journalof Physical Chemistrw95, 1991; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; NSF ATM-88-02386; No CopyrighaiA CASI; A02, Hardcopy; A03, Microfiche

A laser flash photolysis-resonance fluorescence technique has been employedttee dtiundyics of the Br((sup 2)P3/2) +
NO2 association reaction as a function of temperature (259-432 K) pressure (12.5 - 700 Torr), and buffer gas identity (He, Ar,
H2, N2, CO2, CF4, SF6). The reaction is found to be in the fabgime between third and second order over the entire range
of conditions investigated. At temperatures below 350 K, the association reaction is found to be irreversible on the time scale of
the experiment (approximately 30 ms). At higher temperatures reversible addiiloserved, allowing equilibrium constants
for BrNO2 formation and dissociation to betermined. Second- and third-law analyses of the equilibrium data are in only fair
agreemenand lead to the following thermochemical parameters for the association reaction: Delta-H(298) = 19.6 +/- 1.7 kcal/
mol, Delta-H(0) = -18.6 +/- 2.0 kcal/mol, Delta-S(298) = 29.3 +/- 4.2 cal/mol/K, Delta-H(sub f)(sub 298)(BrNO2) = 17.0 +/-1.8
kcal/mol(uncertaintieare 2 sigma estimates of absolute accuracy)va@he for Delta-H(0) determined in this study has been
employed to calculate k(sub 0)(sup SC), the low-pressure third-order rate coefficient in the strong collision limit, by using the
method of Toe; calculated values of k(sub 0)(sup SC) are inconsistent with experimental results unless Deltaski(fi)ed
avalue near the lower limit derived from analysis of the high-temperature approach to equilibrium data, i.e. delta-H(©) approxi
mately equals -16.6 kcal/mol. A potential source of systematic error in the calculation of both k(sub 0)(sup SG)esatutee
entropyof BrNO2 results from the complete lack of knowledge of thegéegiand degeneracies of the electronic states of BrNO3.
The procedure developed byde and co-workers has been employed to extrapolate experimentéiciatia’s to the low- and
high-pressure limits. Derived values for k(sub 0)(M,298K) in units of 10(exp -31) cm(exp 6)/sq molecule/s range from 2.75 for
M = He to 6.54 for M = CO2; 2 sigma uncertaintés estimated to be +/- 20%alMes for k(sub 0)(N2,T) in units of 10(exp -31)
cm(exp 6)/sq molecule/s are 5.73 at 259 K, 4.61 at 298 K, and 3.21 at 346 K; the observed temperature dependence for k(suk
0)(N2,T)is consistent with the theoretical temperature dependence for Beta(sub c)k(sub 0)(s@u8€ fo¥k(sub infinity)(T)
in units of 10(exp -1) cu cm/molecule/s are 2.86 at 259 K, 3.22 at 298 K, and 3.73 at 346 K; 2 sigma uncertainties are estimated
to be a factor of 2. Approximate falfgfarameters in a convenient format for atmospheric modeling are also derived.
Author
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tions; Carbon Dioxide;Sulfur HexafluorideMethane
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Thermochemistry and Kinetics of the ClI+O2 Association Reaction
Nicovich,J. M., Geogia Tech Research Inst., USA; Kreuttir D., Geogia Tech Research Inst., USA; Shackelford, C. J., Geor
giaTech Research Inst., USHine, P H., Geogia Tech Research Inst., USA; Laboratory Investigations of Stratospheric Halogen
Chemistry; Apr. 09, 1997; ISSN 0009-2614, pp. 159-165; Repr. from Chemical Physics Letters, v179, no.4., 26 Apr. 1991 p
367-373;In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyal: CASI; A02, Hardcopy; A03, Microfiche

Laserflash photolysis of CI2/0O2 mixtures has been employed in conjunction with CI((sup 2)P(sub 3/2)) detection by time-re
solvedfluorescence spectroscopy to investigate equilibration kinetics for the reactions Cl + @2n+e@uilibrium with CIOO
+ 02 at temperatures of 181-200 K ad@d pressures of 15-4®if. The third-order rate cdfient for the association reaction
at186.5 +/- 5.5 K is (8.9 +/- 2.9) x 10(exp -33) cm(exp 6) molecule(exp -2) s(exp -1) and the equilibrium constant (K(p)) at 185.4
K is 18.9 atm(exp -1) (factor of 1.7 uncertainty). A third law analysis of our data leads to a value for the CL-OO bond dissociation
energyof 4.76 +/- 0.49 kcal mol(exp -1).
Author
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19980015265Geomia Inst. of Bch, Physical Sciences LatAtlanta, GA USA
Kinetics and Mechanism of the Reaction of Hydoxyl Radicals with Acetonitrile under Atmospheric Conditions
Hynes,A. J., Geagia Inst. of Bch., USA; Whe, P H., Geogia Inst. of Bch., USA; Laboratory Investigations of Stratospheric
Halogen Chemistry; Apr. 09, 1997; ISSN 0022-3654, pp. 166-174; Repr. from Journal of Physical Chemistry, V95, 1991; In
English;Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; NSF ATM-88-02386; No CopyrighgiA CASI; A02, Hardcopy; A03, Microfiche

Thepulsed laser photolysis-pulsed laser induced fluoresdenbeique has been employed to determine absolute rafie coef
cientsfor the reaction OH + CH3CN (1) and is®topic variants, OH + CD3CN (2), OD + CH3CN (3), and OD + CD3CN (4).
Reactionsl and 2 were studied as a function of pressure and temperature in N2, N2/02, arfér-mbes. In the absence of
02 all four reactions displayed well-behaved kinetics with exponential OH decays and pseudo-first rate constants which were
proportional to substrate concentration. Data obtained in N2 over the range 50-700 Torr at 298 K are consistent with k(sub 1),
showing a small pressure dependence. The Arrhenius expression obtained by averaging data at all pressures in k(sub 1)(T) -
(1.1(supt0.5)/(sub -0.3)) x 10(exp -12) exp[{-A0 +/- 90)/T] cu cm /(molecule s). The kinetics of reacti@me2found to be pres
suredependent with k(sub 2) (298 K) increasing from (1.210#/2) x 10(exp -14) to (2.16 +/- @)Ix 10(exp -14) cm(exp 3)/
(molecule s) over the pressure range 50-700 Torr of N2 at 298 K. Data at pressures greater than 600 Torr give k(sub 2)(T) =
(9.4((sup +13.4)(sub -5.0))) x 10(exp -13) exp[(-1180 +/- 250)/Tdrai(molecule s). The rates of reactions 3 and 4 are found
to be independent giressure over the range 50-7@drTof N2 with 298 K rate co@éient given by k(sub 3) =(3.18 +/- 0.40) x
10(exp-14) cu cm/(molecule s) and k(sub 4) = (2.25 +/-0.28) x 10(exp -14) cu cm/(molecule s). In the presence of O2 each reaction
showscomplex (non-pseudo-first-order) kinetic behavior and/or an apparent decrease in the observed rate constant with increas
ing [02], indicating the presence of significant OH or OD regeneration. Observation of regener@tibmd®) and OD in (3)
is indicative of a reaction channel which proceeds via addition followed by reaction of the adduct, or one of its decomposition
productswith O2. The observed OH and OD decay profiles have been modeled by using a simple mechanistic scheme to extract
kinetic informationabout the adduct reations with O2 and branching ratios for OH regeneration. A plausible mechanism for OH
regenerationn (2) involves OH addition to the nitrogen atom followed by O2 addition to the cyano carbon atom, isomeriazation
anddecomposition to D2CO + DOCN + OH. Our results suggest that the OH + CH3CN reaction ocalwrsm@ex mechanism
involving both bimolecular and termolecular pathways, analogous to the mechanisms for the the important atmospheric reactions
of OH with CO and HNO3.
Author
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A Competitive Kinetics Study of the Reaction of Cl with CS2 in Air at 298 K
Wallington, Timothy J., FordMotor Co., USA; Andino, Jean M., Ford Motor Co., USA; Potts, Alan R., Ford Motor Co., USA;
Wine, Paul H., Geadgia Inst. of Bch., USA; Laboratorinvestigations of Stratospheric Halogen Chemistry; 88y 1997; ISSN
0009-2614pp. 175-180; Repform Chemical Physics Letters, v176, no.1, 4 Jan. 1991 p 103-108; In English; Also announced
as19980015254
Contract(s)/Grant(s): NAGw-1001; NSF ATM-88-02386; No CopyrighgiA CASI; A02, Hardcopy; A03, Microfiche

Therelative rate technique has been used to investigate the kinetics of the reaction of Cl atoms with carbon disulfide, CS2,
at 700 Torr total pressure of air at 298 K. The decay rat€ 2 was measured relative to CH4, CH3Cl and CHF2CL. For experi
mentsusing CH4 and CH3CI references, the decay rate of CS2 was dependent on the ratio of the concentration of the reference
to that of CS2. W ascribe this behavior to the generation of OH radicals in the system leading to complicated secondary chemistry
Fromexperiments using CHF2CIl we are able to assign an upper limit of 4 x 10(exp -15) cu cm/(molecule s) for the overall reaction,
Cl + CS2 yields products.
Author
Carbon Disulfide;Reaction KineticsChemical ReactiongA\tmospheric Chemistri¢hlorine

19980015267Geogia Inst. of Bch, Molecular Sciences BranchAtlanta, GA USA
Kinetics of the Reactions of IO Radicals with NO and NO2
Daykin, E. R, Geogia Inst. of Bch., USA; Vihe, P H., Geogia Inst. of Bch., USA; Laboratory Investigations of Stratospheric
Halogen Chemistry; Apr. 09, 1997; ISSN 0022-3654, pp. 181-188; Repr. from Journal of Physical Chemistry, v94, 1990; In
English;Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; NSF ATM-88-02386; No CopyrighgiA CASI; A02, Hardcopy; A03, Microfiche

A laser flash photolysis-long pasifbsorption technique has been employed to study the kinetics of the reactions of 10 radicals
with NO and NO2 as a function of temperature and pressure. The 10 and NO rfiweeabés independent of pressure over the
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range 40-200 Torr of N2, and its temperature dependence over the range 242-359 K is adequately described by the Arrhenius
expressiork(sub 1) = (6.9 +/- 1.7) x 10(exi2) exp[(328 +/- 71)/T] cu cm/(molecule.s) (errors are 2 sigma, precision only). These
Arrhenius parameters are similar to those determined previously for the CIO + NO and BrO + NO reactions. The 10 and NO2
association reaction is found to be in the falloff regime over the temperature and pressure ranges investigated (254-354 K and
40-750Torr of N2). Assuming F(sub & 0.4 independent of temperature, a physically reasonable set dfffalafmeters which
adequatelyescribe the data are k(sub 0) = 7.7 x 10(exp -31)(T/300)(exp -5.0) cm(exp 6)/(molecule(exp 2).s) and k(sub infinity)

= 1.55 x 10(exp -I)cu cm/(molecule.s) independent of temperature. The 10 + NO2 rafeciends$ determined in this study are

abouta factor of 2 faster than those reported in the only previous study of this reaction.

Author

Association Reactiongyitric Oxide; Nitrogen DioxideChemical ReactionsAtmospheric Chemistryodine

19980015268Geopia Inst. of Bch, Molecular Sciences Branchtlanta, GA USA
Kinetics of the Reactions of Cl((sup 2)P(sub J)) and Br((sup 2)P(sub 3/2)) with O3
Nicovich,J. M., Geagia Inst. of Bch., USA; KreutterK. D., Geogia Inst. of Bch., USA; \ihe, P H., Geogia Inst. of Bch.,
USA,; Laboratory Investigations of Stratospheric Halogen Chemistry;0®8pr1997; ISSN 0538-8066, pp. 189-204; Répm
InterNationaldournal of Chemical Kinetics, v22, 1990 p 399-414; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyall: CASI; A03, Hardcopy; A03, Microfiche

A laser flash photolysis-resonance fluorescence technique has been employed to study the kinetics of the impertant strato
sphericreactions Cl((sup 2)P(sub J)) + O3 yields Gl@2 and Br((sup 2)P(sub 3/2)) + O3 yields BrO + O2 as a function ef tem
perature. The temperature dependence observed for the Cl((sup 2)P(sub J)) + O3 reaction is nonArrhenius, but can be adequatel
describedy the following two Arrhenius expressions (units are cu cm/(molecule.s), errors are 2 sigma and represent precision
only): k(sub 1)(T) = (1.19 +/- 0.21) x 10(explilexp[(-33 +/- 37)/T] for T = 189-269 K and k(sub 1)(T) = (2.49 +/- 0.38) x 10(exp
-11) exp[(-233 +/- 46)/T] for 269-385 K. At temperatures below 230 K, the ratéiderts determined in this study are faster
thanany reportegbreviously Incorporation of our values for k(sub 1)(T) into stratospheric models would increase calculated CIO
levelsand decrease calculated HCI levels; hence the calculdi@drefy of ClO catalyzed ozone destruction would increase. The
temperatur@ependence observed for the Br((sup 2)P(sub 3/2)) + O3 reaction is adequately described by the following Arrhenius
expressior{units are cu cm/(molecule.s), errors are 2 sigma and represent precision only): k(sub 2)(T) = (1.50 +/- 0.16) x 10(exp
-11)exp[(-775t/- 30)/T for 195-392 K. While not in quantitative agreemeith Arrhenius parameters reported in most previous
studiesour results almost exacttgproduce the average of all earlier studies and therefore willfaot dfe choice of k(sub 2)(T)
for use in modeling stratospheric BrO2 chemistry
Author
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Kinetics of the Reactions of O((sup 3)P) and Cl((sup 2)P) with HBr and Br2
Nicovich,J. M., Geogia Inst. of Bch., USA, he, P H., Geogia Inst. of Bch., USA; Laboratory Investigations of Stratospheric
HalogenChemistry; Apr09, 1997; ISSN 0538-8066, pp. 205-223; Ré&pm InterNational Journal of Chemical Kinetics, V22,
1990p 379-397; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyall: CASI; A03, Hardcopy; A03, Microfiche

A laser flash photolysis-resonance fluorescence technique has been employedthe dtinfics of reactions (1)-(4) as a
functionof temperature. (1) O((sup 3)P)Br2 yields BrO + Br((sup 2)P(sub 3/2)) at 255-350 K; (2) Cl((sup 2)P) + Br2 yields
BrClI + Br((sup 2)P(sub 3/2)) at 298-401 K; (3) O((sup 3)P) + HBr yields OH + Br((sup 2)P(sub J)) at 250-402 K; (4) Cl((sup 2)P)
+ HBr yields HCI + Br((sup 2)P(sub J)) at 257-404 K. In all cases, the concentration of the excess reagent, i.e, HBr or Br2, was
measuredh situ in the slow flow system ByV-visible photometryHeterogeneous dark reactions between XBr (X equals H or
Br) and the photolytic precursors for Cl((sup 2)P) and O((sup 3)P) (CI2 and O3, respectively) were avoided by injecting minimal
amountof precursor into the reaction mixture immediatabgtream from the reaction zone. The following Arrhenius expres
sionssummarizeour results (errors are 2 sigma and represent precisionunitly are cu cm/(molecule.s): k(sub 1) = (1.76 +/-
0.80)x 10(exp -1 exp[(40 +/- 100)/T]; k(sub 2) = (2.40 +/- 1.25) x 12(exp -10) exp[-(144 +/- 176)/T]; k(sub 3)}+5.2.82)
x 10(exp -12) exp[-(1450 +/- 160)/T]; k(sub 4) = (2.25 +/- 0.56) x 10(exp -11) exp[-(400 +/- 80)/T]. The consistency (or lack
thereof)of our results with those reported in previous kinetics and dynamics studies of reactions (1)-(4) is discussed.
Author
Photolysis;Reaction KineticsBromine Compound#tmospheric Chemistr{ghlorine Compounds
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Kinetics and Thermochemistry of Reversible Adduct Formation in the Reaction of Cl((sup 2)P(sub J)) with CS2

Nicovich,J. M., Geogia Inst. of Bch., USA,; Shackelford, C. J., Ggiar Inst. of Bch., USA; Wihe, P H., Geogia Inst. ofTech.,

USA,; Laboratory Investigations of Stratospheric Halogen Chemistry;08pr1997; ISSN 0022-3654, pp. 224-231; Répm

Journalof Physical Chemistyw94, 1990; In English; Also announced as 19980015254
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Reversibleadductformation in the reaction of Cl((sup 2)P(sub J)) with CS2 has been observed over the temperature range

193-258K by use of time-resolved resonance fluorescence spectroscopy to follow the decay of pulspshéaated Cl((sup

2)P(sub J)) into equilbrium with CS2CI. Rate coefficients for CS2CI formation and decomposition have been determined as a

functionof temperature and pressure; hence, the equilbrium constamérasletermined as a function of temperature. A second-

law analysis of the temperature dependence of KP and heat capacity corrections calculated with use of an assumed CS2Cl structur

yields the following thermodynamic parameters for the association reaction: Delta-H(sub 298) = -10.5 +/- 0.5 kcal/mol, Del-

ta-H(sub0) = -9.5 +/- 0.%cal/mol, Delta-S(sub 298) = -26.8 +/- 2.4 cal/mol.deg., and Delta-H(sub f,298)(CS2CI) = 46.4 +/- 0.6

kcal/mol. The resonance fluorescence detection scheme has been adapted to allow detection of Cl((sup 2)P(sub J)) in the presenc:

of large concentrations of O2, thus allowing the CS2Cl + Cl + O2 reaction to be investigatédd Wat the rate coéitient for

CS2Cl + O2 reaction via all channels that do not generate Cl((sup 2)P(sub J)) is less than 2.5 x 10(exp/@rfBplacule.s)

at293 K and 300-arr total pressure and that the total rate ficieht is less than 2 x 10 (exp -15) cu cm/(molecule.s) at 230 K

and30-Torr total pressure. Evidence for reversible adduct formation in the reaction of Cl((sup 2)P(sub J)) with COS was sought

but not observed, even at temperatures as low as 194 K.
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Kinetics and Thermochemistry of CICO Formation from the Cl + CO Association Reaction
Nicovich,J. M., Geagia Inst. of Bch., USA; KreutterK. D., Geogia Inst. of Bch., USA; \ihe, P H., Geogia Inst. of Bch.,
USA; Laboratory Investigations of Stratospheric Halogen Chemistry;0®8pr1997; ISSN 0021-9606, pp. 232-237; Répm
J.Chem. Phys., v92, no.6, 15 Ma®90 p 3539-3544; In English; Also announced as 19980015254
Contract(s)/Grant(s): NAGw-1001; No Copyrightyal: CASI; A02, Hardcopy; A03, Microfiche

Laserflash photolysiof CI2/CO/M mixtures (M = N2, CO, AICO2) has been employed in conjunction with CI((sup 2)P(sub
J)) detection by time-resolved resonance fluorescence spectrosdopggtigate equilibration kinetics in the reactions Cl((sup
2)P(subJ)) + CO CICO as a function of temperature (185-260 K)pmassure (14-2000fr). The association and dissociation
reactionsare found to be in the low-pressure limit over the range of experimental conditions investigated. In N2 and/farCO buf
gasesthe temperature dependences of the CICO formation and dissociation reaction rate constants are described by the Arrhenius
expression&(sub 1) = (1.05/- 0.36) x 10(exp -34) exp[(810 +/- 70)/T] cm(exp 6)/molecules(exp 2).s and k(sub -1) = (4.1 +/-
3.1)x 10(exp -10) exp[(-2960 +/- 60)/T]cu cm/(molecule.s) (errors are 2 sigma). Second- and third-law analyses of the tempera
turedependence of the equilbrium constant (k/k-1) lead to the following thermodynamic parameters for the association reaction:
Delta-H(sub298) = -7.7 +/- 0.6 kcal/mol, Delta-H(sub 0) = -6.9 +/- 0.7 kcal/mol, Delta-S(sub 298) = -23.8 +/- 2.0 cal/mole.K,
Delta-H(subf,298)(CICO) = 5.2 +/0.6 kcal/mol (errors are 2 sigma). The results repported in this study significantly reduce the
uncertaintiesn all reported kinetic and thermodynamic parameters.
Author
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Kinetics of the Br2-CH3CHO Photochemical Chain Reaction

Nicovich, J. M., Geogia Inst. of Bch., USA; Shackelford, C. J., Ggiar Inst. of Bch., USA; Wihe, P H., Geogia Inst. ofTech.,
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Time-resolvedesonance fluorescence spectroscopy was employed in conjunction with laser flash photolysis of Br2 to study

thekinetics of the two elementary steps in the photochemical chain reaction nBr2 + nCH3CHO + hv yields nCH3CBrO + nHBr

In the temperature range 255-400 K, the ratefimierit for the reaction Br((sup 2)P(sub 3/2)) + CH3CHO yields CH3CO + HBr

is given by the Arrhenius expression k(sub 6)(T) = (1.51 +/- 0.20) x 10(&xexp(-(364+/- 41)/T)cu cm/(molecule.s). At 298
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K, the reaction CH3CO + Br2 yields CH3CBrO + Br proceeds at a near gas kinetigsalbe7)(298 K) = (1.08 +/- 0.38) x 10(exp
-10)cucm/(molecule.s).
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Kinetics of the Reactions of F((sup 2)P) and Cl((sup 2)P) with HNO3
Wine, P H., Geogia Inst. of Bch., USA; WiIls, J. R., Gegia Inst. of Bch., USA; Nicovich,). M., Geogia Inst. of Bch., USA;
Laboratorylnvestigations of Stratospheric Halogen Chemistry; ABr 1997; ISSN 0022-3654, pp. 261-266; Répm Journal
of Physical Chemistrw92, no. 8, 1988 p 2223-2228; In English; Also announced as 19980015254
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Thekinetics ofthe reactions of HNO3 with fluorine (k(sub 1)) and Chlorine (k(sub 2)) atoms have been studied by using a
time-resolvedong-path laseabsorption technique to monitor the appearance of product NO3 radicals following 351-nm pulsed
laserphotolysis of X2/HNO3/He mixtures (X 5E&). Absolute rate coéi€ients for the F((sup 2)P) + HNO reaction have been
determinedbver the temperature range 260-373 K. Between 260 and 320 K, the data are adequately represented by the Arrhenius
expression k(sub 1)(T) = (6.0 +/- 2.6) x 10(exp -12) exp[(40 +/- 120)/T]cu cm/(molecule.s). Between 335 and 373 K, the rate
coefficientis found to be (2.0 +/- 0.3) x 10(expljtu cm/(molecule.s) independeaittemperature. The observed temperature
dependence suggests that reaction proceeds via competing direct abstraction and complex pathways. No NO3 production wa:
observedn the experiments with X equals Cl, thus establishing that k(sub 2)(298 K) is less than 2 x 10(exp -16) cu-cm/(mole
cule.s).The Cl((sup 2)P) + HNO reaction was also investigated by using a pulsed laser photolysis-resonance fluorescence tech
nigueto monitor the decagf Cl((sup 2)P). Upper limit values for k(sub 2) obtained from these experiments, in units of 10(exp
-16)cucm/(molecule.s), are 13 at 298 K and 10 at 400 K.
Author
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19980015274Geogia Inst. of Bch, Molecular Sciences BranchAtlanta, GA USA
Temperature Dependence of the O + HO2 Rate Coefficient
Nicovich,J. M., Geogia Inst. of Bch., USA; Whe, P H., Geogia Inst. of Bch., USA; Laboratory Investigations of Stratospheric
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A pulsed laser photolysis technique has been employed to investigate the kinetics of the radical-radical reaction O((sup 3)P)
+ HO2 OH + O2 over the temperature range 266-391 K ino80df N2 diluent gas. O((sup 3)P) was produbgd®48.5-nm KrF
laserphotolysis of O3 followed by rapiguenching of O(1D) to O((sup 3)P) while HO2 was produced by simultaneous photolysis
of H202 to create OH radicals which, in turn, reacted with H202 to yield HO2. The O((sup 3)P) temporal profile was monitored
by using time-resolved resonance fluorescence spectroscopy. The HO2 concentration was calculated based on experimentall
measuregbarameters. The following Arrhenius expression describes our experimental results: k(sub 1)(T) equals (2.91 +/- 0.70)
x 10(exp -1) exp[(228 +/- 75)/T] where the errors are 2 sigma and represent precisioffengbsolute uncertainty in k, at any
temperature within the range 266-391 K is estimated to be +/- 22 percent. Our results are in excellent agreement wigk a dischar
flow study of the temperature dependence of k(sub 1) in 1 Torr of He diluent reported by Keyser, and significantly reduce the
uncertaintyin the rate of this important stratospheric reaction at subambient temperatures.
Author
Rapid Quenching (Metallgy); Reaction KineticsResonance FluescencePhotolysis;Temperatue Dependence

19980015418Maryland Univ, Dept. of Fire Protection Engineeringollege Park, MD USA
Full-Scale Room Fire Experiments
McGarry, A. J., Maryland Uniy USA; Milke, J. A., Maryland Uniy USA; Mar 1997; 29p; In English
Report No.(s): PB97-184022; No Copyrightyjall: CASI; A03, Hardcopy; A01, Microfiche
Two full-size furnished bedrooms were burned, September 19, at the University of Maryland Fire and Rescue Institute Facili
ties. It was intended that these two burns be identioadee if close analysis of the results would finfed#nces. Some dérences
were noticed possible due to small differences in the inflow of ventilation air. In both cases, ignition of a gasoline spill next to
anupholstered chair was used to initiate the fire. This report describes the test arrangement results.
NTIS
Rescue Operation§eats;Spilling; Ventilation
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19980016006Kentucky Univ, Dept. of Mechanical Engineeringexington, KY USA
Fire Spread along the ¥értical Corner Wall, Part 1 Final Report
Saito, K., Kentucky Uniy USA; Oct. 1997; 50p; In English
Report No.(s): PB984D232; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Flamespread behavior and the pyrolysis region and spread characteristics along vertical corner walls were studied in detail
with an automated infrared imaging temperature measurement technique (IR techeieppeyal isotherms on PMMA samples
weresuccessfully obtained, from which the progress rate of the pyrolysis front was automatically deduced. It was fend that
pyrolysisfront shapevas always M-shaped, i.e., no spread along the ¢@méithe maximum spread is in a few centimeters away
from the cornerFour possible mechanisms were identified and flame displacenfestsefre found to be the principal mecha
nism. Transient total heat flux distributions above the M-shape pyrolysis peaksfmeading fire were measured. Using these
values, it was shown that the upward spread rate is predictable from a simple, one-dimensional, thermal model.
NTIS
Walls; Burning RatejFlame Pppagation;Temperatue Measuement

19980016312Wisconsin Univ, Dept. of Mechanical Engineerinylilwvaukee, Wl USA
Flamelet Structure of Radiating CH4-Air Flames Annual Report Aug. 1993 - Dec. 1994
Chan, S. H., Méconsin Univ, USA; Jan. 1995; 34p; In English
Report No.(s): PB96-128400; UWM-ME-R-93/94-001; No Copyrigh&il CASI; A03, Hardcopy; A01, Microfiche

The structure of laminar flamelets of CH4-airfd#fion flames is presented. The predictions are based on the solution of a
one-dimensionaet of conservation equations with the mixture fraction, f, as the independent variablefentdiixed values
of the scalar dissipation rate, chi. A reduced three-step chemical kinetic mechanism is used for the whole range of f (0 less than
or equal to f less than or equal to 1.0). The rates of the three steps are related to the rates of the elementary reactions of the fu
reactionmechanism. Radiative heat transfdeets are examined by using the optically thin and full radiation models. The results
of the numerical computations yield values of the temperature and main specidefentfalues of chi until extinction of the
flamelet eventually occurs. Both the adiabatic flamelet and nonadiabatic flamelet with radiative heat loss are studied and their
respectivdlamelet structures are presented.
NTIS
Natural Gas; Diffusion Flames; Radiative Heaafisfer; Radiant Cooling; Conservation Equations; Flameaminar Flow;
NonadiabaticConditions

19980016614NERAC, Inc, Tolland, CT USA
Catalytic Reduction of Nitrogen Oxides fom Waste Gases. (Latest citations &@m the US Patent Bibliographic File with
Exemplary Claims)
Dec. 1995; In English; Page count unavailable.
Report No.(s): PB96-856026; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations of selected patents concerning catalytic reduction of nitrogen oxides from waste gases.
Preparationproperties, and regeneration of catalysts used to reduce nitrogen oxides are disopi&sedlsd include cleanup
andreduction technologies for flue gas; automotixdaust gas; and air pollutants resulting from fluidized bed combustion, incin
erators, and other waste gas producing systems. Citations of selected foreign patents concerning nitrogen oxide reduction are
examinedn a related bibliographyContains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Air Pollution; Nitrogen OxidesgCatalysts;Reduction (Chemistry)

19980016642Technische Uniy Delft, Netherlands
Turbulence and OH Structures in Flames Turbulentie en OH Structuren in Vlammen
Stroomer P. P J., 'echnische Uniy Netherlands; Jun. 26, 1995; 183p; In English
Report No.(s): PB96-127899; No Copyrighyjal: CASI; A09, Hardcopy; A02, Microfiche
Contentsnclude the following: General introduction; Principles of turbulent combudfigperimental methods; Structure
of disk-stabilized premixed flame; Structure of piloted jefudibn flame.
NTIS
Diffusion Flamesflames;Turbulent Combustion
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19980016647NERAC, Inc, Tolland, CT USA
Capillary Electr ophoresis (Latest Citations fom the Life Sciences Collection Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-869771; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the use of high voltage and tubular capillaries for the isolation, separation,
andcharacterization of proteins and peptides. The citations explore applications in DNA sequeptidg, mapping, restriction
lengthpolymorphism analysis, enantiomeric resolution, antibody characterization, analysis of pharmaceuticals and related meth
odologies Physiochemical &cts on performance and resolution are briefly cited.
NTIS
Bibliographies; Deoxyribonucleic Acid; Electrophoresis; High Voltages; Life Sciences; Peptides; Physiochemistry; Polymor-
phism

19980016661NERAC, Inc, Tolland, CT USA
Ultrafast Spectroscopy (Latest Citations from the INSPEC Database)
Dec. 1995; In English; Page count unavailable.
Report No.(s): PB96-856208; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the technology and assessment of ultrafast specRe$e@mces examine
thetypes of femtosecond and picosecond spectroscopy and their applicatlemstudies of semiconductor materials and struc
tures,organic liquids and crystals, metallic thin films, and optical glassgsc$include time-resolved spectra, pump-probe spec
troscopy, quantum wells, multiwave mixing, Raman-induced Kerr effect, electron-phonon and electron-hole interaction, and
opticalhole burning. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Spectroscopy

19980016861Environmental Protection Agendyational Risk Management Research | .&®gsearch flangle Park, NC USA
Evaluation of Corrosion Issues for Nanofiltration Teated Water
Lytle, D. A., Environmental Protection AgendySA; Schock, M. R., Environmental Protection Agend$8A; SpethT. F, Envi
ronmentalProtection AgencyUSA; Swertfegerd., Environmental Protection AgentySA; Mar 1996; 32p; In EnglisSPAWWA/
USEPAWorkshop on GAC and Menbranes: Bench and Pilot Scale Evaluations, 4-899@y Cincinnati, OH, USA
Report No.(s): PB96-159397; EPA/600/A-96/016; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Nanofiltrationmembranes are known to remove gégpercentage of naturally occurioganics. Removal are often higher
than90 percent. This is also true for disinfection byproduct (DBP) precursors. Due to the properties, the Information Collection
Rulemay require water utilities of a certain size and carbon treatment. It is the objective of this paper to descyiwei¢hendr
inorganicconstituents that are rejected by a nanofiltration membrane, to determine the corrosivity of nanofiltration permeate water
by conducting pipe loop experiments, and to evaluate method for mitigating corrosion problems.
NTIS
Filtration; Water TreatmentMembranesWater Quality; Corrosion; Water Pollution;Pollution Contol

19980016886Ceramatec, IncSalt Lake CityUT USA
Developmentof Thin-Film, Mixed-Conductive Membranes for Oxygen SeparationFinal Report 1 Jul. 1990 - 31 Dec. 1993
Shen,Y., Ceramatec, Inc., USA; Boettchdt., Ceramatec, Inc., USAaylor, D., Ceramatec, Inc., USA; Joshi, A., Ceramatec,
Inc., USA; Apr. 1994; 249p; In English
Report No.(s): PB96-139472; CERMATEC-9456409; Copyright Waived; Avail: Issuing Activity (Natl Technical Information
Service(NTIS)), Microfiche

This report summarized thesults of the research project supported by GRI to develop mixed ionic-electronic conductors
(MIECSs) for pressure driven oxygen separation. Development of highly conductive MIECs has been accomplished by: (1)
introduction of multivalent dopants into ionic conductors to generate the electronic imperfection (homogeneous MIECS); (2)
formation of an electronically conductive oxide second phase into ionic conductors (metal-oxide composite MIECs); and (4)
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introductionof oxygen vacancies into electronic conductive perovskitesovskite-type MIECSs). dbular and planer cell designs
havebeen compared and the tubular design has been recommended.

NTIS

Thin Films;MembranesOxygen

26
METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals, e.q., corrosion; and metallurgy.

19980012530Naval Surface \ffare CenteBethesda, MD USA
1997 Tri-Service Conference on Corpsion, \blume 2, Pioceedings
Nov. 21, 1997; 582p; In English; 1997i-Bervice Conference on Corrosion, 17-21 N®97, Wightsville Beach, NC, USA
Report No.(s): AD-A332665; No Copyrightyail: CASI; A25, Hardcopy; A06, Microfiche
Several protection strategies for coastal infrastructure using thermal-spray technology are presented from research at the
Albany Research CenteFhermal-sprayed zinc coatings for anodes in impresgednt cathodic protection systems are used to
extend the service lives of reinforced conctaidgesalong the Oregon coast. Thermal-sprayeid €&xamined as an alternative
to the consumable zinc anode. Sealed thermal-sprayed Al is examined as an alternative coating to zincpdigtifdtbdne
paintfor steel structures.
DTIC
Composite Materials; Concretes; Corrosion; Polyurethane Resins; Sprayed Coatings; Sprayers; Steel Structures; Cathodic
Coatings;Zinc Coatings

19980012768Cornell Univ, Dept. of Theoretical and Applied Mechanitthaca, NY USA
Continuum Models for Irr egular Phase Boundary Motion in Shape-Memory @nsile Bars
Rosakis, Phoebus, Cornell UniWSA; Knowles, James K., California Inst. ach., USA; Nov1997; 32p; In English
Contract(s)/Grant(s): N00014-93-1-0240
Report No.(s): AD-A332658; TR11 No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

We consider quasi-static displacement-control led loading through one stress cycle of a shape-memory tensile bar modeled
asa one-dimensional, two-phase elastic solid. Our objective is to explordebeasf the associated hysteresis loop of various
qualitativelydifferent types of kinetic relations, bearing in mind certain features of such loops that have been observed-experimen
tally. We show that when the model involves a kinetic relation that is 'unstable’ in a definite sedseslip’ motion of the inter
facebetween phasemd serration of the accompanying stress-elongation curve are both predicted at slow elongatiom rates. W
alsoshow that a 'nonhomogeneous’ kinetic relation intended to modelféet ef micro-obstacles on interfao®tion also leads
toirregular interface motion and a serrated stress-elongation curve, in this case at all elongation rates.
DTIC
Phase TansformationsContinuum ModelingStatic LoadsStress Cycles

19980013657China Nuclear Information CentrBeijing, China
Corrosion behavior of Zr(Fe, Cr)2 metallic compounds in superheated steam
Bangxin,Zhou, Nuclear Power Inst. of China, China; Cong, Li, Nuclear Power Inst. of @tiire; Zhi, Miao, Nuclear Power
Inst. of China, China; Jiyan, Dai, Institute of Metal Research, China; Dec. 1996; 14p; In English; Sponsored in part by Corrosion
ScienceLab. Academia Sinica.
Contract(s)/Grant(s): IAEA-6250/R2/RB
Report No.(s): CNIC-01111; SINRE-0069; DE97-632428; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche; US
SalesOnly; US Sales Only

Zr(Fe,Cr)(sul2) metallic compounds with dérent Fe/Cr ratio of 1.75 and 4.50 were prepared by non-consumable arc melt
ing. X-ray diffraction, electron microprobe andahsmission Electron Microscopy (TEM) were employed for analyzing the struc
ture, morphology and re-distribution of composition after the autoclave test of Zr(Fe, Cr)(sub 2) powder at 500 C superheated
steam with different exposure time. The corrosion products are the same for Zr(Fe, Cr)(sub 2) with different Fe/Cr ratio, but
Zr(Fe,Cr)(sul2) with Fe/Cr ratio of 1.75 is more resistance to corrosion thamvittaFe/Cr ratio of 4.50. Cubic ZrO2 and alpha
Fe-Crare formed at the beginnimd Zr(Fe,Cr)(sub 2) oxidation, then monoclinic ZrO2 transformed from cubic ZrO2 and (Fe,
Cr)(sub 2) oxidation, then monoclinic ZrO2 transformed from cubic ZrO2 and (Fe,Cr)(sub 3)O4 are observed later. When the
segregatiomf iron and chromium atoms occurs during the oxidation of Zr(Fe,Cr)(sub 2) metallic compoundusiendifite
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of iron atoms is faster than that of chromium atoms. Cubic Zr6(Fe,Cr)(sub 3)O phase which is coherent with the lattice of
Zr(Fe,Cr)(sul®2) on the relationship of Zk22(Fe,Cr)(sub 2))//{0)(sub Zr6(Fe,Cr)(sub 3)O) is observed on the edge of Zr(Fe,
Cr)(sub 2)particleswhich have been embedded in oxide film formed on Zircaloy-4 specimens after the autoclave test in super
heatedsteam.

DOE

Corrosion Resistancéntermetallics;Zirconium OxidesZirconium Alloys

19980013930Virginia Univ, School of Engineering and Applied ScienCharlottesville, YA USA
NASA-UVa Light Aer ospace Alloy and Structue Technology Pogram Supplement: Aluminum-Based Materials for High
SpeedAircraft Final Report 1 Jan. 1992 - 31 Oct. 1995
Starke, E. A., JrVirginia Univ, USA; Dec. 1997; 572p; In English
Contract(s)/Grant(s): NAG1-745T®P 537-06-31-20
ReportNo.(s): NASA/CR-1997-206248; NAS 1.26:20624B/A/528266/MSE96/120; No CopyrightyAil: CASI; A24, Hard
copy; A04, Microfiche

This is the final report of the study "Aluminum-Based Materials for High Speed Aircraft” which had the objectives (1) to
identify the most promising aluminum-based materials with respect to major structural use on the HSCT and to further develop
thosematerials and (2) to assess the materials through detailed trade and evatudiesnwith respect to their structurdl-ef
ciencyon the HSCTThe research team consisted of ALCOA, Allied-Signal, Boeing, McDonnell Douglas, Reynolds Metals and
the University of Vtginia. Four classes of aluminum alloysre investigated: (1) I/M 2XXX containing Li and I/M 2XXX with
outLi, (2) I/'M 6XXX, (3) two P/M 2XXX alloys, and (4) two di¢érent aluminum-based metal matrix composites (MMC). The
I/M alloys were tageted for a Mach 2.0 aircraft and the P/M and MMC alloys wegetad for a Mach 2.4 aircraft. Design studies
wereconducted using several féifent concepts including skin/d&her (baseline), honeycomb sandwich, integrallyestéd and
hybrid adaptations (conventionally $&fed thin-sandwich skins). Alloy development included fundamental studies of coarsen
ing behavioy the efect of stress on nucleation and growth of precipitates, and fracture toughness as a function of temperature were
anintegral part of this program. The details of all phases of the research are described in this final report.
Author
Aircraft Structues; Aluminum AlloysMetal Matrix CompositeSComposite Structess; Civil Aviation

19980013934California Univ, Materials Dept.Santa Barbara, CA USA
De-sintering, A Phenonmena Concurent with Densification Within Powder Compacts: A Review
Lange, FF, California Univ, USA; Jan. 1994; 12p; In English
Contract(s)/Grant(s): AF-AFOSR-0125-91
Report No.(s): AD-A332713; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

A morphological instability characterized by the separation of grain pairs and the disappearance of grain boundaries is a com
monfeature in polycrystalline bodig¢kat are constrained from skrinking during mass transport. This instakility as de-sint
ering, occurs during grain coarsening as sequentially observed for thin films with columnar microstructures constrained by a
substratefibers with a ’bamboo’ microstructure constrained by a matrix, and powder matrices within composites. De-sintering
is a common phenomena in partially dense, polycrystalline bodies; it occurs concurrently with densification phenomena and is
emphasizeth composites where the partially dense masrigonstrained from shrinking by a reinforcement network. De-sinter
ing occurs in any lower density region were shrinkage is constrained by the average shrinkage of the body
DTIC
Powder Metallugy; Densification;Morphology;Microstructure

19980013935Lord Corp, Cary NC USA
Adhesion Pomotion and Corrosion Prevention from Coatings Based on Sol-Geléchnology
Yanyo,Lynn C., Lord Corp., USA; Jun. 1994, 14p; In English:Jervice Committee on Corrosion, 21-23 Jun. 199dando,
FL, USA
Report No.(s): AD-A330959; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
Usinga unique form of sol-gel technolaghin oganic/ceramig¢ceramer) coatings have been applied to metal surfaces to
enhancesuch surface properties as adhesion promotion and corrosion prevention. Isotropic coatings derived from tetraethoxysi
lane,for example, have been found téeetively inhibit corrosion whildeing only 100-1000 A thick. The formation of aniso
tropic (functionallygradient) coatings permits greater flexibility over the resulting properties. Using combinations of monomers
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with appropriateeactivities permits the single-step synthesis of anisotropic coatings that can both promote adhesion and prevent
corrosion.

DTIC

Sol-GelProcessesAdhesionAnisotopy; Ceramic CoatingsCorrosion Pevention

19980013936Naval Air Warfare CenterAircraft Div., Warminster PA USA
A Comparison of Alternatives to Chromic Acid Anodizing, Tri-Service Committee on Corrosion Proceedings Held in
Orlando, Florida on June 21-23 1994
Spadafora, Stephen J., Naval Aiakfare CentelUSA; Pepe, Frank R., Naval Airaffare CenteilUSA; Jun. 1994; 14p
Report No.(s): AD-A330952; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche
Chromicacid anodizing (CAA) is an aluminum surface pretreatment currently used on military @nct&tuipment. Chro
mium VI, present in this process, is a carcinogen and federal, state and local environmental agencies have implemented legislation
which restricts the use of this material. The Naval Aarfdre Center Aircraft Division Wminster investigated several alterna
tivesto CAA including: Sulfuric-Boric Acid Anodize, Sulfuric Acid Anodizing, and Phosphoric Acid Anodizing. Physical perfor
mance properties of these processes were characterized and as a result of this program, the MIL-A-8625 anodize specificatior
wasmodified to include some of these alternatives.
DTIC
Chromic Acid;Chromium;ConfeencesCorrosion; Metal SurfacesPhosphoric AcidPretreatment;Sulfuric Acid

19980013937National Inst. of Standards andchnology Materials Scienceand Engineering Labaithersbuy, MD USA
Evaluation of the Corrosion Behavior of Storage Container Alloys in Halon 1301 Replacement Candidate Agents
Dante,J. F, National Inst. of Standards andchnology USA; Stoudt, M. R., National Inst. of Standaea&l Bechnology USA,;
Fink, J. L., National Inst. of Standards and Technology, USA; Beauchamp, C. R., National Inst. of Standards and Technology,
USA; Moffat, T. R, National Inst. of Standards andchnologyUSA; Jun. 1994; 14p; In EnglishrifService Conference on Gor
rosionProceedings, 21-23 Jun. 1994, Orlando, FL, USA
Report No.(s): AD-A330951; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The Montreal Protocol of 1987 identified a number of halogenated chemicals which pasgeient stratospheric ozone
depletionpotentials to warrant limitations on their production and use. Included on this list was Halon 1301 (CF3Br), the fire sup
pressioragent of choicéor aircraft engine nacelles and dry bays (1). As a result, the relative performandéerentidhemical
compoundswvith low ozone depletion potentials were evaluated as a CF3Br fire suppressant replacement. Since corrosion of fire
suppressant containers by the agent could affieateliability of these vessels, the corrosion behavior of typical alloys used in
thesecontainers needed to be evaluated. Mass change tests were performed for 1 mdatanhatients at 150 deg C. Eleetro
chemicaltests were desired to supplement and possibly replace the current mass change experiments. A major advantage of elec
trochemical testing is the significant reduction in time required to estimate corrosion rates afettthieatfpollutants (HFHCI,
andH20) in various agents, compositional changes, and the temperature have on the corrosion rate.
DTIC
Atmospheric Compositioilghemical CompositionContaminantsCorrosion; Fires; Hydrochloric Acid

19980013938Naval Surface \tfare CenterAnnapolis, MD USA
Corrosion Consequences of Molten Salt Deposits in Combustiomifbines Burning Vanadium Contaminated Liquid Fuel
RathnammabDasara \/ Naval Surface ffare CentetUSA; Nagarajan, R., InterNational Business Machidesp., USA; Jun.
1994;36p; In English; Ti-Service Conference on Corrosion Proceedings, 21-23 Jun. 1994, Orlando, FL, USA
Report No.(s): AD-A330947; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Molten salts condensing on marine turbine blades can dissolve the protectiveaatidg and catastrophically attack the
exposedilloy surface beneatha-process known as hot corrosiore @Wesent here the implications of a theoretical model of hot
corrosionrate that is limited by difisional dissolution of oxide species into the melt for the design of brigseio test the corro
sion-resistancef superalloy materials. Parametexpected to govern the dissolution rate of a given oxide are the rate of deposi
tion of the multicomponent(sulfate-vanadate-oxigelvent'- liquid,liquid-layer thickness, and composition-dependent physical
propertiesof the deposit, such as density and visco3itbesolid portion of deposit mass, being relatively inert with respect to
hot corrosion, will not correlate well witexperimental corrosion rates. These hypotheses are tested by comparing our model-pre
dictionswith one sebf burnerrig corrosion rate measurements made during the combustion of vanadium-containing liquid fuel
seededvith the same concentration of various metallic additives. Our findings indicate that the total weight (solids + liquid) of
thedeposit has no direct correspondence with its corrosive potential. Howdsgives that are fefctive in suppressing liquid
phaseformation will, in general, reduce the corrosion rate equalctfely. Liquid mass arrival rate and oxide solubility in the
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liquid are quantities of relevance to the problem, but thedoegtlation of experimental data with theory is obtained for the oxide
dissolutionrate (which is approximately inversely proportional to the liquid layer thickness). Thus,-dgsnéesigned to simu

late either of these two parameters will reproduce the hot-corrosion characteristics of the engine with reasonable accuracy
DTIC

Burners;CombustionCondensingContamination;Corrosion; Corrosion Resistancd)ata Corelation; Gas Trbine Engines;
HeatResistant AlloysHot Corrosion; Hypotheses

19980014090National Inst. of Standards andchnology Building and Fire Research Laksaithersbug, MD USA
Required Properties of High-Performance Steels
Galambos, TV., Minnesota Uniy USA; Hajjar J. F, Minnesota Uniy USA; Earls, C. J., Minnesota UniWSA,; Gross, John
L., National Inst. of Standards andchnologyUSA; May 1997; 101p; In English
Contract(s)/Grant(s): NIS5D0142
Report No.(s): PB97-167381; NISTIR-6004; No Copyrightaifi CASI; A06, Hardcopy; A02, Microfiche

This report presents the results of a study of high-performance steels with yield stress values between 480 MPa and 690 MPa
(70 ksi and 100 ksi). These materials are a new family of constructional steels. The impetus for the study was the need for the
determinatiorof the applicability of these steels for use with current structural design specifications for buildibgs gesl
Thefollowing sources were considered in gtady: the technical and scientific literature on the development of the current design
requirements; discussion from a workshop on the topic of the new materials; and numerical studies performed for this project.
Themain conclusion from this investigation is that the use of high-performance steels for civil engineering structural applications
is feasible, but that considerable data obtainable from steel mills and from further research, combined with technical and economic
studiesare needed.
NTIS
SpecificationsHigh Stength SteelsBuildings;Bridges (Structwes); Construction

19980014220NERAC, Inc, Tolland, CT USA
Casting Defects in Foundry Products (Latest Citations 'om METADEX)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-862594; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the identification and correction of defects and surface abnormalities in
foundry castings. @pics discuss methods used to detect casting flaskisding ultrasonic testing, mold filling simulation, and
simplified marker and cell method (SMAC). Also reviewed are the parameters and procedures for correcting casting flaws.(Con
tains50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Castings;Foundries;Defects

19980014222NERAC, Inc, Tolland, CT USA
Ladle and Vacuum Refining of Nonferrous Metals. (Latest Citations fom METADEX)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862834; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning equipment and techniques for the refining of nonferrous alloys. Vacuum
degassinghigh-speed inert gagjection; and the use of chemical additives for the removal of dissolved oxygen, hydrogen, and
unwantedelements, are discussed.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Nonferious MetalsRefining

19980014443Vanderbilt Univ, Nashville, TN USA

The Use of Supeconducting Magnetometry to Detect Corpsion in Aircraft Alloys

Li, De-Lin, Vanderbilt Univ, USA; Ma, Yupei, \anderbiltUniv., USA; Flanagan, W, Vanderbilt Univ, USA, Lichter B. D.,
VanderbiltUniv., USA; Wkswo, J. B Jr., \anderbilt Univ, USA; Jun. 199414p; In English; Ti-Service Conference on Co¥ro
sion,21-23 Jun. 1994, Orlando, FL, USA

Contract(s)/Grant(s): F49620-93-D-0268

Report No.(s): AD-A330961; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
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Themagnetic field distribution for three fent types of in-situ corrosion has been measured using SQUID magnetometry
The variations of the magnetic field density with time differ for the three types of corrosion. The higher the corrosion rate, the
moreintense is the magnetic field. The SQUID magnetometer is also shown to be sensitive to corrosion activity occurring on the
oppositeside of a plate specimen.

DTIC
Magnetic Field Configurationdylagnetic FieldsMagnetic Measiement;Magnetometers

19980014454China Nuclear Information CenjrBeijing, China
The study of high-boron steel and high-boon cast iron used for shield
Pan,Xuerong, Nuclear Power Inst. of China, China; Lu, Jixin, Nuclear Power Inst. of China, Cleinayadzeng, Nuclear Power
Inst. of China, China; \&ihg, Zhaishu, Nuclear Power Inst. of China, China; Cheng, Jiantin, Nuclear Power Inst. of China, China;
Cheng, V&n, Nuclear Power Inst. of China, China; Shun, Dangi, Nuclear Power Inst. of China, Chidiamu, Nuclear Power
Inst. of China, China; Dec. 1996; 12p; In Chinese
Report No.(s): CNIC-01123; SINRE-0074; DE97-632348; No Copyright; Avail: Issuing Activity (Natl Technical Information
Service(NTIS)); US Sales OnjyMicrofiche

The smelting, foging, heat-treatment technology and the mechanical properties of three kinds of high-boron steels (type 1:
0.5% boron; type 2: 0.5% boron and 4% or 2% nickel; type 3: 0.5% boron, 0.5% nickel and 0.5% molybdenum) were studied.
Thetest results show that the technology for smeltingjifigrand heat-treatment (1050 degree C/0.5 h water cooled + 810 degree
C/1h oil cooled) in laboratory is feasible. Being sensitive to notch, the impact toughness of high-boron steel type 1 is not steady
andcan not meet the technology requirements on mechanical properties. The mechanical properties of both high-boron steel type
2 and type 3 can meet the technological requirements. The smelting technology of high-boron casting iron containing 0.5% boron
was researched. The tests show that this casting iron can be smelted in laboratory and its properties can basically satisfy the
technologyrequirements.
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Theresearch reported here concerns the mathematical modeling and numerical simulation of the behavior of active materials,
especially shape memory and magnetostrictive materials. New theories for thin films of active material were derived using
change-of-scalealculations. These were used as the basis of several new design concepts for microactultwstikvied
on the modeling of a new class of active materials, magneto-memory materials, whose existence was predicted under previous
AFOSRsupport. Guided by a new theory of magnetostriction, a search has led to the